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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
Rl acceptable salts thereof: (1) wherein R 1 is halogeno, 

hydroxyl, or the like, and R 2 is hydrogen, halogeno, or 
the like, or alternatively R 1 and R 2 are united to form 
oxo, hydroxy imino, or the like; R 3 and R 4 are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R 3 and 

R 4 are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y is CR 5 R 6 - (wherein R 5 and 
R 6 arc each independently hydrogen, halogeno, or the 
like) or CR^-CR'R 10 - (wherein R 7 , R 8 , R 9 , and R !0 
are each independently hydrogen, halogeno, or the like, 
or alternatively R 7 and R 9 together with the carbon atoms adjacent thereto form C M cycloalkyl or the like); and Z is hydrogen, Cm 0 
alkyl, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic Cmo amino or the like. 
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YliS- CR'R R^tf RM*I^-X»i&fc o TzKslill 

Jfcli^-CR'R'-CR'R"- (sS^x R\ R\ R \ R 1 0 1^ 
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mm 

5 l&MfrW 

wfz-vwmr-'V. i v (dppiv) & 2 #g \z?u u yx&r 
10 -«*e*s. dppiv wim> fftt&afc<fc!fc jfiun* k^*LT*o»- s*ar 

Sfc£3J^^:/^F©ftWK:H4UWa. 

JKfi, DPPIV #^JV*=f>**Wl*-'l (GLP-1). ©ttf»fc®V>WSi:£# 
WbiMzZftlto ^£D, DPPIV GLP-1 ©NJtJJBHis-AlaO^^HSJD* 
ftm-?Z> Z.b\Z£.X) GLP-1 S^SflrT* t i t>fc, *©*8HSMb## GLP-1 

glp-1 Q&mftmtvT, mmi>^^>^)>^m^mm, ^mmmmm 

ftf^B, Sti^^etlTV^, Ifc^T, DPPIV ^m^TS Z. tfe. G 
LP-1 ©#££&&> -f.>^U>fPfll*)t3IHIftW**« , r*Jlt««T?*» 2M 

20 Sfe DPPIV ^M^^HT^S-i-n^^HYCD^ $fc&SMSifflJ&*e 
**TlM&©flH£fo «iHB©rt^©sar, HIV #^;k*©U >/ra^©iiA 
t:S4tT^5)ct^5nT^5, UfctfoT, DPPIV ©E#tt, 

S7KSP© DPPIV ttft ttttHttUtfT^&tWFWM© 

25 AM©&*©iBt^HBlBfc*V>T^aiSnT*D, «V> DPPIV Mfe©f& 

a:M±©E#cMffi$tiTv^ 6 ifc^t, dppiv ©H£Nu 
tt©S9SOT*fct>^T*s^t3WB^*n*. 

^n^T, DPPIV |fi#ffc£tti:l/Ttt, t!D»J> ? >©2WJ>T»«nfc 
fc&m (J. Med. Chem. 37. 3969-3976. 1994). t^MXW&Z.htcikGm (Biochei 
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istry 32; 8723-8731, 1993) fc£#»&ftTV>*. tfD'J^>02^>T 
/STtt&^frl&'ffrB^I (Arch. Biochem. biophys. 323, 148-152, 1995 ; Bioorg. Me 
d.CheELett.6, 1163-1166, 1996 ; Biochemistry 38, 11597-11603, 1999) fc2**» 

tm>s#»B©i *3S9§«, * (i) 



25 3*5/«l4«*ft 1 ~ 5 07^«*«t*, X«R 3 Rtf R 4 #-8£K:fco 
1~5©7JW*Ut>*&#J5I£U 
Ytt^-CR 5 R 8 -K+, R'R^R'ttW-XJtJIfeoT***^; An^» 
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*;Wb7>ak m&l~5<n7)V*)Vtt& >f7-V)V& m& 
StlTt)J;Vi7x-;^ -f T*>FlUWk — NHR 1 1 (3£+R 

5 rt-7 h *s/*;^=;i^ t < e^>^^^*;^=;i^6-**-r)> -co 

NHR 12 «*R 12 tt**KTOtt- (CH 2 ) m -R 13 

^>i?;^^>*;^-;i/»^-r) £^-ri Mtffc-OR 14 (5£*r 14 «is 
xst i ~ 5 <Dm&7)v*)vm% v < tt^>s?-W6ft*r> s £ o s«n 

10 5-0&±©gT*8m£ftTfcckV^iSU~l 0(D7;WWS ;fb<iiAD 

7.te5£-CR 7 R 8 -CR 9 R 10 - R 7 > R 8 , R 9 E.tfR 10 te|W]-7J£g 

15 &oT*«Rf ;.Any>R? ; ad^>KT> D»»l-5©kFn 

i, -NHR n (3S*R ll tt**it?, KftanT'b«fc^7x=^afi, «&$n 

20 #-;PS&*"r), — CONHR 12 {S+R^JiTKJRJKTXtt- (CH 2 ) m -R 
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*«7^MSW*awfci~ 5 «Dtii«7^i*^»6«*J;oa«n«- 
5 ^Bu©»-c«ftanTt)J:v»iwwk5- 1 o©if->^D7;w^ ; xbao 

y>ll^> 7Xm», fc/W***'** 75;g, 75 ftftftl 
~ 5 ©*«7 1 ~ 5 ©«tt7^3 *5/»* & * 0 «* 

jW*^** K*»1-5©7^*;V^**^ ^7- 

15 aRT)* -CONHR 12 {^R 12 »7K^^X«- (CH 2 ) m -R 13 «+m 

20 7Ki"d\ 

- 5 ©«*7^*^ 7*;*)],#-)v*?)vmh<\z*> s s)m*?F-r) 
& zuznz r> wsns-osthoaraw** nx *> * v> 2-10 ©^# 
25 75 j »w*r*]T«an*^7/ tfn u *>«»#:m*©*wctt« 

gyflq »M8t&fr *>©*&©»» 

4 



WO 02/38541 PCT/JPOl/09818 



io *D, R»^*«»«^7yifnU^>W^tt*©^^«n 
15 *»W©tt®»*fc**^ « (2) 
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*aw0tt©«wc«^ mm\t> * u> x«* <2) 

C H , - TT* D , Z #*ftftftt*lft*ft 1 ~ 5 © k K a * ->7 6 
»W©*D«*fc«^ 5t (1) X»* (.2) i^V.TY^- 

CR 8 R 6 - (5£+> R s ««**?**) «^ Z^****"****^*!! 

fc, * (1) (2) W^- 

CR 5 R 6 - R 5 #**T?*0' R»«J*«»3~6©i««i«XH»«7 

*5WO«0«ifcJ:«^ *ft*fe « (1) XBSS (2) K^XYifi- 
CH[CH (CH,) 2 ]"> -CHIC (CH.) .]-Xtt-CH[CH (CH,) C 
H , C H ,] - 0 * Z ******* *7 ;W'J 5>>**#XB*©** 
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tert-WW* '^Mfc -f yi^Wlfc ^^VS, 'V/W* 
, ***** 7*sJm* JWH»8-10©^OT**A« 

tf, ^n^DWI* 5/frn:WWfc ^o^>*m is**?**** 



15 



25 



7 



WO 02/38541 



PCT/JPOl/09818 



VMu^sMb, MWU^-frm, V$>&V*&?A*s 

mm W>7U<>T-)\>& \>*s9u<\*±^Mk M*s>ru^ 

), tmm&M&M mm rw>?)i>& jm^m, 
\zi-=.)v& ya-r/Wk *^7t=^**H) 

V*JV#=>WMfc**>* -CONHR 12 W^R 11 *********- (CH 2 

) „,— r 1 3 (a+mB«i~5*«u r 18 »4**k^ * b*^;^-^ 
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Mrf-^i\u^fywrf-> imm. rays, 7 $ ; •z»v-#-)\<m 

i/*D7;i^rx;i/g£jii!fcu «>^p^xx;vs, ^^o^^t^S 

$& i ~ 5 <D7)v*)vmm$w.mftxteftW&mo&mwL i ~ 5 <o7)vn^m 
ft ^m^m^n^-^&,±(Dmxmmvrcy^u7)v^)vmmw^ z. 
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jvm, *.*/tn<\wm. vstu*??)^ &>2us~j\'& tfs^n 

rL^CDTK^M^^AD^r^JI^ tKMS, fc^*^;^ 75 yS, 75 y 

* mmvtx\t£t$.mtt<DE>imm i ~ 5 <D7;v*;vg&a^#xte 
^^^o^gsc i ~ 5 (07 )va*>>mfr ztzzmz x)mun^--o^±(om^ 

mm^nxh^mm^2-i o©§tft75yg^ mmz—o&Jiv&m 
% ^*M\)?)\,m, ttvwvwks ?7V»v)v* tr^u^s, *)v 

~ 5 ©7J14MRtf- OR 1 5 R 1 5 ttlOI^X^Wi*©*** 1 ~ 5 

m^m^n^-^±^xmmvrcm^7^y^mf^cti)^^o 
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7;w*o#Ht ^^>^*>«ft^o*a«tott[ft*Hr*i:iOT#*. 
DPP IV iffillQj^ 6 ttR 1 ttA D >HH^ fcfcSIfcrtWSlX; S&fcff 

a (1) (2) iCSftX, YjJJ-CHj-TJAStt, Z«, 7K&g> 

7 jw&xf&Hk i ~ 5 ©7;wn *5/;v»^ 6 fcs*©-o«-t*c«fes n 

< It, sKKK&tflftMK a*->7;W«*Sfc*8©-^.l:T? 
n < d , £ 6 tc#s i> < ft, tert-y 

^n^>3Ml/g7& (2-tHo^>-l, 
a (1) X«5$ (2) C*V*T, 5£-CR 6 R 6 - (5*+, R 8 #**"C 

-CR 9 R 10 - (3+, R 8 iiR 10 «7X^Tfel9, R T tR"«W*t*ft*W^ 

£©*§£, #*lXtt, Y#, ^-CR 5 R 6 - R«««**T?*0, R 6 

O R 1 4 «+ R "temmik 1 ~ 5 ©«g|«Xtt»iai«07^r 
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#**JR : FT!&IK ££>fc:<fcD*?£b<fc, Ytf-CH[CH (CH 3 ) ,]-, - 
.CH[C (CH 3 ) 3 ]-X«-CH[CH (CH 3 ) CH 2 CH 3 ] Z 

a (1) X«5fc (2) fc*3lr>T, Y^Z^itSi^If^i^fc-^^ 

i> itmvtr s / o » l ^mmm t LT&*mg&tf - or 15 
^HVof^wuw* T»»®»ttfcaH& mtt©ft&^©s**M& hiv ^ 
15 au*3£, w»ttam©«> ntt©iirsuMEt*:» 

&1-*&8e>©JtfEga&£ISl&TS. 

mm. «tt»»u^^ (ra) ©$fc$*fciBft&arc©-iK 

h#^>$ffiWi»I£!k T-iMHI V©ftAfcjLfcJ:*> AIDS©« 
25 ^©^©^^©v^n^SIT'b^ MtejCUTftSi©^©^*^^* 

mM-rzz-twzz- mmz\t. $js©»m nmu mew* 
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ft fctfcll ft*. WJ^^'^Avf^^ 

*««fls*«©a«^ *** m m***" 0 

*Afc#U *P«*0*** »*U<tt»lH&l 0 0 0 mg / kg 
#*/0-ea5D, J:DffSU<W3BlOH»2 0 0 mg / kg^m/B*C^^> - 
10 ft* 1 0 1 HXttftHfc^ttTttW* 31 
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Ra V Ra R4 

X> Y, Z, R l , R 2 x R*> R 4 »> IWBKinUr**. RaH *>7 

20 atoftaHi*^») 

^CDKfiWfcOViTn PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, THEODORA 
f. GREENB and PETER G. M. WU 1sm\Ztm<DX&*%^%ZttfrZZ>o 

nut*** tert-7>^->*;^^s> mj*** o-~hu*>*> 
25 *vm, p-h)vx>zm>ms ^^>ww?>ww>iw^ www 
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*©««**?**#;£«»«, i?x^7S>, tf^U^X 7^x7, TfcBMt 

noR, WKtbTtt*, x^y-;w fb7tFD77>, n, 

15 fc^ttte, ^h^7> (hU7xX;i>**7,f » /^5?^A«tttlEX«ttl!8 
t LTfflV^i t ia Oiiilt^ u t^tf 5. £©E&> ^DD^^>, £ 
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Ra ^ Ra V 

25 X> Y, R 1 , R 2 , R 3 , R 4 > Rait tWBteWDT?**. RcB 
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V7DfcMl/75X tert-^;W75>, *>iS)l<7$.>. «&^>^;i/7SX 
7x^75X «ft7z*^75>, 2- (Wfch? U SWT 5 </) X^;P 
75>^01$75>it (Z-NHj) WfcKfcftfr 3 

5 SttBOfltl/OiU MJX^KTSX v J 'TV7°Dtr;i/X5 1 ;W75>^(D75 

N, N-^5 1 ;1/jJn;PA75 H, 5 L h^bKn7^>, 5?*%iJ->, ^DD^ 
10 frSCttfT**. 

%2uM& 7dm;, a-Kfo **>x;u*x;wb, p - h;Ux>*;i,3fr- 

4l/fcW8fc*/Bv>* cn&OEJfctt, -50~iooTCTff5ni*s 
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5 >mo7$. >WLtt3i&&h u£A*©a&*«U!^*tf&ft*- Ri&mtvx 

5 LEJft5£3] 




10 

(5£<f», X, Y, Z> R 1 , R 2 > RVRVRa, Rb, Rett, *WBfcR£T? 

v-yfrjLyzjix-ivtti/mmvmmr&zit&mt^ z-NH-Rb < 

15 a*, z, RbfctMBfcrac-cfc.s.) TSftsn«fls^«*»Vi«ftK««f5i: 
<&, R^2TR«LfcJ:3fc*nOWk 7n-Mk a -1Mb, 

Ra V Z=0 Ra R* 

(5£*, X, Y, Z, R l , R 2 , RVR 4 , Rate, WfBfcWUTfc*. Rdtt 
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15 5. 

Ra R 4 Ra R 4 

(5$+, X, Z, R 1 ,R 2 ,.R 3 v;R 4 ,:.Ra, Rb> Rd«, tWBfcWIUT! 
*«.) 

JI^O^S^ *l&7 5 y Sfc, Z - R d ft-fpffi - t**T* 

A> tert-^b**>*U9A, n-^WJ^A, 'JW^-fV^n tf^7 
5 BUm&itVT}** N. N-$?^^*;i/A75 h\ fb 
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LRUS* 6] 




C0NH 2 



Re«. -C (=X) -Y-NH-Z, Xte-C (=X) — Y — N (R 
b) -Zs Xte-C (=X) -Y-RCs X&RbfcST. Sfc, R l , R 2 » R 
3 , R 4 , X> Y» Z, RbTOctt, IWBfcBDT?**.} 

tbx^nn^X ^DPfc/W^ l. 2-^pdi^>, rb7tHn 
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Re, R x > R 2 > R 3 * R 4 ^ Rail MIMzmCH&Zo R*a, R 2 
a, R 3 a, R'att, W^ttR 1 ; R 2 , R». R^-XfcWfnR 1 , R 
2 , R 3 , .R 4 li«t^lf^.) 

k!n u 9 J >momm<om tlx, ntfcgogsw** tf ^ns. r 1 a 

ftttu Th7kh*n77X i^*tr>, ^dd^>, *nn*;VA, n, 
:0ECa, 7h7tt?D77X ^aa^>, *nn*;i/A 
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ttf-T:**. mWP\t\sT\% ^pp^pA^HU^x^A, x^pA&HU 

*oo*PAlfcl!y5>x£A£BV>*E^«* ^aD^X *nP*;i/A 
, N. N-3>jWI/**A75F* x h^tFP^X 9***>mMNRM 

J 

R 1 R 1 




««K R l , R 2 > R 3 » R 4 > Re/Rali WKKBCT?**.) 
l-H-Hn<Jy>W, X»*©££J1V^ D7SH#, ^ 

7oii;vx5 i ;v75>«©75>8, 2-x^)V^D->m±h^^^ 2-x 
. ens©*** -BOMootnrfrS fsfcrs HflsBSowow 

>, *nP*;VA, 1, 2-^opx^X N, N-^^*>A7Sh% 
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ym^mzmmt, i-x*w-s- (z-v^w^j-fu&V) %m 

5? K» S^v/-;Kf««*^6*i, MW?CT 1 -fc Fn*$"S 

3. RriM^l/rte, ^dd^>, £cm*;kk, l, 

io wRx^wf^wf&n*. z<d®> m&zm^xft?zt&-cz, &*© 

o 

A7SK> WknX BWx^^OByKfcB^U&V^JW^ftVfSn*. £© 
20 y^DK^X^ysXFOTS^*, 2-X^;lrN*U->K^-hUCrA, 2- 
5 0 nn&©RJfifik -50~50"C-CfT-5 £ hft~?ZZ>. 
*->*/M*xJV* n U h\ 7;v*Ux;M h*3oW#x/l^ a y P**JSV>, 

£tt&©Efc©*8fcLm xh7k^n77X 
PD^X £OD*;VA, N, N-^^;WVA75b\ h;Kn>, WBfeX 
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R 1 Ri 




(5£*, R 1 , R 2 ; R 3 , R 4 , Red fffEK:llDT&5. RfH *HtM^X 

m-ttm-ebz* coor f tf%)i#*i/)mx}$*0&r&&fc&M&mw 
i&fbux y;wmu H^SfflWtt^DU F«&ufc^, 7^x7 

20 M^Ltf. i-x^-3- (3-^^75yyDif;W fc/WWSMIfflfc 

#S. Ctt5©KJ&©ifcii£l/tfik fh7bHD77>, ^^U">, S>*P 
25 P*^>, ^PPTjsjl/A, 1, N, H-z?*?)V$VV&7 

5H, b;vx>, 6«I?JK 7-febxbU;V^©S^P#U^V^S*^l'f 
£tl£>©£jSWu -50~50*CT?fr5ttd«7f#5. 

£7>^EX7£^T75 Mtf* cn6©ja6©*JKfcUTtt 
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5 COOR f i)tX^)V^^^m^7^/tS)V^)V^O^mt> its 
^tDVt^mx^omz^mt^^tvxu, PROTECTIVE groups in organ 

IC SYNTHESIS, THEODORA 1. GREENE and PETER G. M. WU TS mztm.Ol58k1t 

io m^zzttfT-zz, m.mryt-Trg.mrzKfe^ 7>*-7%?jo&7 

\Z&r)T>*-7(Dmm%®<tc&\Z%%%rft : DZ.thX*%Zo 
15 [^1 03 

R1 R 1 




20 

0£<K R\ R 2 , RVR 4 , Ra, Rbit MfBCI^DT&S.) 

html*** m^tm.t\mx\$~ ant ant Hj7;kfrnast p-wvx 
ssic, nm\z&v*m*®.®-rz>^ *mw\tz\nt> 

(2S, 4S) -1- (tert-^h*^^-^) -4-7/WPKny*> 

23 



WO 02/38541 



PCT/JP01/09818 



Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) - 1- (t 

e r t _ ^ ^ ^ > y jtj - )]/) - 4 - 1 K a 3- £ n 0 5? > - 2 - # ; W* 
(6. 8g) 21MX%W\ 1 - ( 1 ) ©JK»T**a«ifl: , &* (4. 5g) 

5 . 

#%0!J2 

(2S. 4R) -1- (tert-^h*^*;i^=^) -4-7;^DtfD'J^> 

- 2. 

Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4S) -1- (t 

10 er t - 7 1> * - 4 - fc F D *r*s £ a U P> ~ 2 - * M f-fr 

(500mg) #&2lST?*«fll3- (1) ©J10BT**5fc»frfr* (370mg) 

fee 

##013 

(2S, 4R) -2- (7S/*;l/3j?-;W) -1- (tert-^h^r">*;i/3j5=-^ 
15 ) -4-kFa*v't:DU> ? ><z>£j& 

(2S, 4R) -1- (tert-yh*5/*^#=JW 

>- 2 (2.31g) fcl-fcFn*5^Why7V/-;H3MM& 0 
.51g) (50mL) fc«»U *»T1- (3, 3-^W5/y 

otf;V) -s-x^W&^iMSFittWL (2-Hg) i25%T> ; E-T7K (0.6 
20 8mL) £JD*#o< DfeiISn?#iaU llfe«#l/&. M^ffiTM^ # 

*y-jl,=100: 3-100: 7) TffSLT, JRfi»*il/T«Mb^« (2. 19g 
) 

25 (2S, 4S) (2S, 3S) - 2 -73 J - 3 -^Jl^*/^ JW 

-2 —XT/- 4 -7)V*U fc!n U 3?>HfflKttO^JS* 

(1) (2S, 4S) -2- (7Sy*;V^;W - I- (tert-^h^rv'ftJW 

##0U (2S, 4S) -1- (tert-^^fc^-JW -4 
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-7;p:frPh!nU5>>-2-#;i/#>Bi (4.5g) Z7*.b-hV)V (50mL) \Z® 
$U *»Tl-tHn^r^>!/hU7 % /-;H*»« (3.6g), l-(3, 3 
-5>jWP73 / HJW - 3 -x^J&JWSSMS (4. 5g) z$nz. 

, U>o<0#HftU tnfllHI^tfc. R*»«ftSrS!K»«, 25%7>^x 
5 7tK (5mL) ZMtl, TOT 30 £\ 30 frm&Ltz. Rim\Z7±b-hV 

;K50mL) *SM&*itaiLfc. *tt*ttET*lftU SsVirtffr*? 
^DYh^ (JRIW««t;^*>:l«X^=4 : 1-1 : 5) T» 
ILL a6nfc3a»fcA*1J->*Jp*, Mm«£LTMft£tl (4.2g) * 

#&. 

10 MS(ESI pos.)m/z:255([M+Na] + )> (ESI neg. )m/z:231 (MT). 

(2) (2S, 4 s) -2- (73/#;i/#x;w -4-7;^PtfnUv?>^ 

(2S, 4S) -2- (75y*;VfcJW -1- (tert-^h^^^X 
)V) -4-y)V^U\f.U^Vy (4. 2g) ZmmM-i?ttV> (45mL) 
15 , SST2«tm JE***«ET»tibfc. SSKlWWO (50mL) 

(3. ig) ^(D^mmtmm^r\vA<DKmizm^tz B 

(3) (2S, 4S) -2- (757*;^x;W -l-[ (2S, 3 S) -2 

- (7;V:*vx;V;* h*^*^#x;U7$/) -3-^^;^>^>-r;W-4- 

20 7MDt!DiJi?>©^ 

(2s, 4s) -2- (75y^;i/fc;v) -4-7)v*u\zuvp>mmm. 

(2.4g), (2S, 3S) -2- (7Ml/-;Mh^^M=;V75;) -3 
(5.1k) §fh7th*a77> (40mLh N, N-i>^^;i/* 
;W*75K (10iL) fct&tfU *»Tl-kHP^^>l/hU7\/-;H*Si 
25 4to (2. 6gK 1- (3, 3-^^^75y7nkJl/) - 3 .-X^fcJWSSM' 5 
Ftttttt (3. 3g)> 5?-f V^otr;PX^75> (2.5inL) Sin*., »3>o<!9#M 
3»T?l*«*l/fc. t®*&«ffiT«»t» #&ft£BS»£in*., £C 

V> : mU^)V=4 : 1-1 : 4) *Cf*«U mtt&TWy r^tbxmM 
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(6.9g) Z®tco 
MS (ESI pos.)i/z:490([M+Na] + )o 

(4) (2S, 4S) -2-^7/-l-[ (2S, 3 S) -2- (7^V- 

;m h * )\>$-)V7 s / ) - 3 - ^ 5f;w^ -/ -T ; w - 4 - 7 m □ t? d u 

5 ~7>©£/& 

(2S, 4S) -2- (75/*;i/fc;l/) - l-[ (2S, 3S) -2- (7 

m u~)v * h^sJDVts-jvr == j ) - 3 -*?\n^>* 7 -r M - 4 - 7 

Pt!oUi>> (6.9g) $fh7tHD77> (70mL) \Z®ffiV, 2kftTfc*HJ 
7;WdR» (4.0nL) £Jfl;L> *»Tl.5IMW»Ufc. K«»t.*«ET*»U 

= 8:1-3:2) T?«f«U ^^7^7 7*£l/T*iBfl:£» (6. 2g) & 

MSOESI pos.)m/z:472([M+Na] + ). 

(5) (2S, 4S) -l-[ (2S, 3S) - 2 -7$ / - 3 
15 ; ^M- 2 -z/7S- 4-7 fr^uVuV 

(2S, 4S) -2-^77- l-[ (2S, 3 S) - 2- (7MV^Wb 
41$/* /) - 3 - *9-A*>*S'fM - .4 - 7MD KB U ( 
6.2g) SI, 2— 7#DPX*> (90iL) IMU 3MfcT3?X^75> (10 
iL) *#-C30$h MT?5#W»#kfc. *«&«ffiT«*U 

20 SUgVWX— (lOOmLK fh7th'n77> (50mLK ^nn*M (50oL 

) ymr (4.omD jn*.fc. £Cfc«&it3fcu-7 
x5^x-xjrafc&ufc. #e>nfc^^^U7j^;^^At7nTh^77^ 

; £Da*;VA : : 25%7>^x7tK=40 : 1 : 0. 1—25 

: 1 : 0. 1) T-mmistc, #&ttfc»3*££nn*;W>tc«#U Jjc^T4M4Hfe 
25 _.^^> (4.01L) tlD^.» &C&&&»U£nn#JWATijy£bfc. ^EET 
ttfcU «fi«*tLT«iflS*«l (2.9g) 

MS(ESI pos.)m/z:228([M+H] + ), 250([M+Na] + ), (ESI neg. )m/z:262([M+CL]-). 
^-NMRCDMSO-dg, 500MHz) <5 8. 59(3H. br s), 5.-540H, br d, J=52. 1Hz), 5. 06 (1H, d, 
J=9.4Hz),4. 07-3. 77<3H,m),2. 55-2. 34(2H,m), 1. 88(lH,m), 1. 61(lH,m), 1. 17(lH.i 
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), 0. 94 (3H, d, J=6. 7Hz), 0. 88 (3H. t, J=7. 3Hz). 

mm 2 

(2S, 4S) -1-C (2S, 3S) -2-7^y-S-^)VO^/^)V] 

- 2 - >>7 / - 4 - 7;Wni £ D U S? >mt*%W&<D&& 

5 mmmix^ntz (2 s, 4s) -i-[ (2s. 3s) -2-7^7-3- 

*?-)V^>& J -f M- 2-r s s7 J - 4-7 Jl/*Pfc!nl)S?> (0. 5g) ^x^y- 
)V (lmL) CJftffU zn*fcftVtc4S%m\rt%$k (0.26mL) <D3L?J-)V ( 
2mL) mmztttZTco H£X*/-;V (2mL) (3iL) £JnA.T&#U 

^ffiufc^s^mufc. (i.75ibl) * 

10 ?^bfc2-yD;v-;w (HmL) cm*., ;infc'<>*> asmD ^jd^t^ 

Lfc. *ffflbfe^f B ^aL,T, M^*iUT^b^ (0.28g) £#fc. 
Anal, calcd for C xl H 18 FN 3 0-HBr:C. 42. 87;H, 6. 2i;N, 13. 63;Br, 25. 93;F, 6. 16. F 
ound:C, 42.38;H, 6. 26;N, 13. 54;Br, 25. 85;F, 6. 15. 

15 (2S, 4R) -1-[(2S, 3S) - 2 -75 J - 3 - *?-)V^>2 J -< )V\ 
-2->'7/-4-7;i/^-DtfDU ^>MIOM 

(1) (2S, 4R) -2 - (7S.;*i)Vtf-)i>) - l- (ieTt-7h* s s%)V 
3j?x;v) -4-7;P^DtfnU^>©^ 

CD £m»©;firftT*sWI2T#&tt& (2S, 4R) -1- (te 
.20 rt-^HfrSO&JWfc^M -4-7;V^-PtfoU v>-2-*;i/^>m (370ig 

MS(ESI pos.)n/z:255 (Dl+Na] + ), (ESI neg. ) m/z : 23 1 ( EM-ifl ~) . 

(2) (2S, 4R) -2- (75/*;Pfc;W - 1 -[ (2S, 3 S) -2 

- (7;i/^i^x;i/^h^^*;^x;i/75y) -3-^^;^>^y-f;H-4- 
25 7 k d u v ><d£j& 

(2S, 4R) -2- (75y#;^XJW) -1- (tert-^h^>*;^x 
;W -4-7;V*DKO>J^> (260mg) ft4Mjffl8-^**> (3nL) CHt 
, M-?2!^Wtfct« S«^M01ll/f;. iIl;^DD*M (10 
mL) *Jn*, ^«ET^^ffV\ cn*3III»?)3gUfc. ££T#Snfc3S 
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(2S, 3S) - 2- (7Ml/^Mb^^M-;V7S;) -3-^5=- 
)W>$>n. ' (400mg) £N, N-^^JWATS H (5mL) fc»#U ^ 
Tl-t Fn*^>l^y7l/--;i'l#fttt (210mg), 1- (3, Z-V*^ 
)V7^ J 7°n \£M - 3 5 fttttt (260mg), $>-f V7*P t? 
5 ;H3\)KTS> (0.20iL) fciJP*., *3>o<D#2&U S^l»tfe. RJS 

^£$j£tmi&w\ siifjufitiiifc. t» 0. mmm.jmw&£ismu 

:^MX^;V=l : 1~1 : 4) T!lM8U Ifi7 : E;i/77Xil/T^ift^ 
10 (450mg) fcftfc. 

MS (ESI pos.)m/z:490(QWNa] + ). 

(3) (2S, 4R) -2—>7y-l-[ (2S, 3 S) -2- (7)V*U- 

>v * ;w*^7s / ) - 3 - * / -f ;W - 4 - 7)v*u trn y 

15 msmi (4) traflio^sre (2s, 410 -2- crsyajwfcuw - 

l-[ (2S, 3S) -2- (7)V*U-)\<*h**sZ))\'tf-)V7S.y) -3-* 
^;^>^y-f;W-4-7;^ntfnU^> (440mg) tf>&88M&7 i £.>l':7 7* 

thxmmtt&ya (33omg) 

MS (ESI pos.)m/z:472([M+Na] + ). 
20 (4) (2S, 4R) -l-[ (2S, 3 S) - 2 -7S / - Z.-*9-)V*>9 

; << )V\ - 2 - %/7 J - 4 - 7;i/#o idu y 

HMU (5) tRI*0*SsT? (2S, 4R) -2-^T/-l-C (2S..3 

s) -2- -3-^^;i/^>^y-f 

;V]-4.-7;^Ot!oU^> (320ig) fr&fcfe»*fcl/T£»ffc&ft (60mg) 
25 £f#fco 

MS(ESI pos. )m/z:228([M+H] + )> 250([M+Na] + ), (ESI neg.)m/z:262 ([M+CL]-). 

(2s, 4S) -2->>7y-i -[2-[ (5--hPbrys?>-2— r;w - 

75 7] X^;V7 5 y ] 7-fe^JV- 4 - D fc! D 'J S> >T W 
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(1) (2S, 4S) -2 - (7S.y%)Vt~)V) -l-7u : E7tt)V-4-7 

mmmi (2) T#e>ftfc (2s, 4S) -2-7s.;%)Vtf=.)V-4-7)V 

^•PlfPU^Mftifett (650mg) §f h7kKn77> (lOmL) l«U ftftT 
5 2 -X^Wv*"!f->K* U <7 A (l. 6g) Zm*. 1 Wfflffltfckfc. »T:?P^7 
t^D5H (0. 37mL) £Jn*., WC30#, fi&TllWLt £Jfc& 
C^DDMA-^^y-JV (10: 1, 50mL) &Jn^» *ilT?15^6^Lfc. W 

774 mffifeM ; ^DD*M : MS-fr-M : 1~25: 1) T»«U 'H 

10 &7*L))/7T7>tLTimik&m (.mm) 

MS (ESI pos.)m/z:275([M+Na] + ), 277([M+Na] + ). 

(2) (2S, 4S) -l-^O i E7'kf-;V-2-'>T/-4-7;^nlioU 

(2S, 4S) -2 - (7S^*;i/fc;0 -l-^P ; E7'fe5 1 ;i/-4-7;i' 
15 ^PtfPUv^ (560mg) Sfh7t^n77> (6mL) CSSflPU tK^T^tK h 
'J7MP»i (0.62mL) Sim*., fcfcTlBSIfflft^Ufc. KJB«*«ffiT«l8 

y-;V=50: l~30: 1) T*»U ifeifrtbTliM (540mg) 

20 MS(ESI pos.)m/z:257([M+Na] + ), 259([M+Na] + ). 

(3) (2S, 4S) -2-->7y-l-[2-[ (5--hOtfU^>-2—T 
. )V) 7sy]x^;i/7 5 /] 7ir^;l/- 4 -7)V*U Hn U S?>"? W 

2-(2-75/X5 1 ;P75/)-5--hPk:U> ? >(580ffig) Sfh7kh*n 
25 77> UOmL) fc»*U (2S, 4S) - 1 -7u*7tt)\'-2 — > 

7y-4-7;V^PtTPU >>> (250mg) 05rl*5kKei75> (2.5BL) 

SS->Uj!i^V*7AfnTby77^ (KHSf*; £pp#;W* : 

=50 : 1-25 : 1 ) Tiltfc. fcSft&Bai*X*/-;i< (lnL) T 
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W>tt (52mg) ©X*y-;V (lmL) »l**iO*.fc. Efctttc^x^x-' r;U 

U Jtfe^il/t»Kfr&* (160mg) fcfcfc. 

MS(ESI pos. )m/z:337([M+H] + ), 359([M+Na] + ), (ESI neg. )m/z:335([M-H]-). 

5 & %0g 5 

(2S, 4S) -2—>7y-l-[2-C (5— >7/tfUi?>-2— f;W 7 
' 5/] x^;P7 s / 3 7iz3\>V- 4 - 7 a £ n U ^ W >m&cD-&jfc 
££&0|4 (3) tntUWWC, 2-(2-75/X:f;U75/)-5-v-7/ 
KU5» (520mg) t (2 S. 4S) -l-^n i E7t9 l JV-2-*>7;-4-7 
10 ;P^DtTPU^> (250mg)- ckD. *8fi»*il^T«MS#«.(7(tag) 

MSCESI pos.)m/z:317([M+H] + )> 339(tM+Na] + ), (ESI neg. )m/z:315([M-H]-). 

(2S, 4R) -1-[(2S. 3S) -2-75/-3-*? 1 ;V^>*^;W 
- 2 - VT / - 4 - * MPS'*! O U ?>SISO^ 
15 (1) (2S, 4R) -1- (tert-^h**>*;V#x;W -4-*h=¥->£o 

(2S..4R) -1- (tert-^h^fcJWteyW -4-tHo^lfDU 
■5?>-2-*;^>R/5 1 ^ (400mg), (0. 12mL) £N, N-$** 

5=>;i/^;VA7S H (4mL), ^on^^> (lmL) tSf*b, 65K**flS 
20 ^MJ^Atftft (60mg) SlP^, «>o<0lliT«U lBfeJ*#b&. SJft 

U*W7A^D7h^7^ (M*tt: a**>:W*x3^=8 : 1~ 
25 4:1) TStlSlLs «Sfi?ft*t*tbTjaift^* (330mg) 
MS(ESI pos.)m/z:282([M+Na3 + ). 

(2) (2S, 4R) -1- (tert-y^S^Mfc^W -4-*h**>t?n 

U S»- 2 -*;w?>*®-&j* 

(2S, 4R) -1- (tert-^h^->*;^x;W -4-* h*->KaU5> 
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y-Z-ts)VH^>m^)V (330mg) £7-fehxh'j;W (3mL) fc»#U >JtffrT 
lM*»flSUWiK*»* (1.5mL) ZttoZ., 5K?r?30#\ ^T2R#ra#bfc 
. M\Z, \U *m^U^A7K« (0.8mL) iUA» g&T 1 P#FiW£#Ufc. Sift 
^^ISfPig^h'J^ATKMtc:^^ 1M M^tK^ (4bL) ; *Jnit}S«*»tt 

(3) (2S, 4R) -2- (7$y#;i^-;i/) -1- (tert-^h^v^ 

10 £11081 (1) (2S, 4R) -1- (tert-yh*^;!^ 

- ;|/ ) -4-^h^>>t:DUi?>-2-*;^>m (330mg) rt> 

vxmm<\:-&® (260i8) 

MS C^SI pos. )m/z:267([M+Na] + ), (ESI neg. )m/z:243('[M-H]-). 

(4) (2S, 4R) -2- (7^y*;Pfc;W -1-[(2S, 3S) -2 

. 15 - (y)v*y—)V* b*>'%)vtf—)V7s;) -3-*?;w<>*/-fJW-4- 
mmm3 (2) tmrnvumiz (2s, 4R> -2- (ts/*;w?=;w - 

1- (tert-^h^">5b;Ufc;i/) -4-* h*^"tTDU5?> (250mg) 
7^7 77tUTMft** (400mg) 
20 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4R) -2-~>7/-l-[ (2S, 3 S) -2- (7)V*U- 

;m h * ;w^x;i/7 s / ) - 3 - * y < ;W - 4 - * i> * if n u 

SKKMl (4) tn«©^rScT (2S, 4R) -2- (75 /^tfXJW - 
25 l-[ (2S, 3S) -2 - iDVJrV-jVth^stDVtf-frrS.;) -3-* 
3 L )V^>?y'()V]-4-*h*r=S&3Vi>> (390mg) j^6«Jt67 i E;i'7r^ 
tLT«B-fb-&« (260mg) 
MS (ESI pos.)m/z:484([M+Na3 + ). 

(6) (2S, 4R) -l-[ (2S, 3S) - 2 -75 / - 3 -jWk'O* 
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J <i M - 2 - V7 /> - 4 " * h * } S tT D U ^>:»!£©£/& 

• ^iSFdl (5) i^^b^T' (2S, 4R) -2-v-jy-l-t (2S, 3 

s) -2- (7;^w~;^b^r->*;^-^7^/) -a-*?)V«>9 M 

;H - 4 O U v>> (250mg) fr$M'@(&fct VX^Mit^ (70mg) 

5 £#fc. 

.MS(ESI pos. )m/z:240([M+H] + ), 262([M+Na] + )> (ESI neg. )m/z:274([M+CL]-). 

(2S, 4S) - 1 -[ (2S, 3S) - 2 -7 ^ J - Z - *^)\><y5 S -1 )V\ 

10 (1) (2S, 4S) -1- (tert-^h^^;V^-;V) -4-;*b*v'tfP 

(1) tmmo^mr (2S, 4S) -1- (tert-^h*:^;^ 
-4-t HP=^r^HDU> ? >-2-^;W#>^^5 1 ;W (400mg) 
W^thX^M^m (360mg) 
15 MS (ESI pos.)i/z:282(0l+Na] + ). 

(2) (2S, 4S.) -1- (leTl-fh^'stDV-ft-M -4-*h**s¥U 

H^J6- (2) tmUWZ&X (2S, 4S) -1- (tert-^h^v-*^ 
-4-^b^->t;nUv ? >-2-^;^>m^^;V (350mg) /S^lifiS 
20 fttVX%m<kGW (310mg) CCO^P^^IS^-rc^^SJ^KffiV^ 

(3) (2S, 4S) -2- (7Sy^;Vfc;W -1- (lert-^h^stUV 

UiiS0"!]l (1) tmm<Dl:&X (2S, 4S) -1- (tert-^b^*;^ 
25 -4-^h= ; lr>'eoU> f >-2-j!7;^>^ (310mg) J&> 

bTScMfc^ (290mg) 

MS(ESI pos. )m/z:267([M+Na] + ), (ESI neg )i/z:243([M-H]-). 

(4) (2S, 4S) -2- (7^^*;^^) (2S, 3S) -2 
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mrnms (2) ^ihto^t (2s, 4s) -2- (7^y*^fc;w - 

1 - (tert-^h*^*JP#=i;W -4-*h*i/¥uV?> (280mg) jft&fcfi 
7W7 7*tLTmm{k&%} (450mg) 
5 MS (ESI pos.)m/z:502([M+Na] + ). 

(5) (2S, 4S) -2-5"7V-l-[ (2S, 3 S) -2- (7;i^V- 

h^>*;i/#-;i^75 y) - 3 -tf-Jwyfj^M - 4 - * h^v-tra u 
mmmi (4) tnuo^mr- C2S, 4s> - 2- (75/#;w#-;w - 

10 l-[ (2S, 3S) -2- (7JVtW^W /) -3-* 

3\U^>*^-r;W-4-;* h^t!nU^> (440mg) &£>$H&7 ; &;K7 7* 
tbT«^» (330mg) 
MS (ESI pos.)m/z:484([M+Na] + ). 

(6) (2S, 4S) -1-C (2S, 3S) -2-757-3 -*^;i/^>* 

mmm (5) traaoifrian? (2s, 4s) - 2-5/77-1 -c (2 s, 3 

;W - 4 - ;* h * -> t! n U > (320mg) ' 6, *tfe»* t LT«ft«l (1 50mg 
) *»fc. 

20 MS(ESI pos. )m/z:240([M+H] + ), 262([M+Na] + ), (ESI neg. )i/z:274(QJ+CL]-). 

(2s, 4R) -i-[ (2S, 3S) -2-7sy- 3-^^;^>^/^;W 

_ 2 - >>7/ - 4 - k h*n^r$/tfn U 

(1) (2S, 4R) -2- (75y*;Wfclfl0 (2S, 3 S) -2 

25 - (7;^v-;^h^r^;^-^7sy) -3-^^;v^>^y-r;w-4- 

t P n * b! □ U S?>0*J* 

*»3 (2) tW*0^rttT, (2S, 4R) -1- (tert-^h*V*^# 
-;W -2- (7S/*^-JW -4-kPn^rv'HDU^> (O.S5g) 
^7^)Vy77,thX^M^m (1.30g) 
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MSCESI pos.)m/z:488([M+Na] + >. 

(2) (2S, 4R) -2-->7/~l-[ (2S, 3 S) -2- (?)V*V- 

h * ;vfc;P7 a / ) - 3 - * >* J -i M - 4 - b K □ * •> £ a 

5 (2S, 4R) -2- <2S, 3 S) -2- (7 

=^lfnL)^> (1.06g) <£f I>7th'n77> (30mL) fci£££U aK&Ufc#& 
JfedchU7^tD|ffl| (0.72mL) IkI^Tx lPWMWl/fcfc* 

10 »fps2ia»Dstfc«» (lomL) ztuz-iimwisrco 

WX^=1 : 3) Tffi^UT^feT^^TXtLT^S^^ (0 

.69g) 

MS (ESI pos.)m/z:470([M+Na] + ). 
15 (3) <2S. 4R) (2S. 3S) - 2 -75^ - 3 -pWWO* 

/ -f )V\ - 2 - ^7 J - 4 - 1 t* U*r*s t!D U ^>fflft*ft©-&^ 

mmmi (5) tH*©#8rc» (2s, 4R) -2--x/v-i-[ (2s, 

3S) -2- (7;v^v-;v^h^^*^-^75y) -S-jWWO*/ 

- 4 - k H U >>> (lSlng) ^5«fi»*il/ta8ft^ (41 

20 mg) £#fc. 

MSCESI pos.)m/z:248([M+Na] + ), (ESI neg. )m/z:260([M+CL]-)o 

(2S, 4S)-1-[(2S, 3S) -2-7^-3-pWWO*/-OW 
_2-^7/-4-kh*P*^HoUi>>*i$8£©£$ 
25 (1) (2S, 4S) -4-7-feMrS/-2-5'7V-l-[ (2S, 3 S) - 

2 - (7;v^v^;^ h^^-'V^^75y) -3-^5 1 ;^>^^-<>'Wt:D 

*»J8 (2) T#e>n^c (2S, 4R) -2-->7/-I-L <2S, 3S) 
-2- (y)V*U-)V*b*r*<'t>fr$-)l'75.;) -S-tWOfS-lM 
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-4- 1 Kn^tTD Uv>> (200mg) thU7x-JP^7^> (258mg) £x 
Y?\iYU77> (5mL) mmV, (0.05mL) b?X?fr7V 

5?*;V#*3/l/-b (40%h;i/X>«, 0.47mL) ^SP^.s ffllfclWUMtllft 

5 77>f CSIIffiK ; : B«x^« 3:2-1:1) T^S5bTli^7 

=E)vy7^tvxmmit^m (i35mg) 

MSCESI pos.)m/z:512([M+Na] + ). 

(2) (2S, 4S) - l-[ (2S, 3S) - 2 -75 7 - 3 -*^)K>5> 

J <i ;W - 2 - ->7 y - 4 - h F n*^ tf o <J 5? v&m&o-a-^ 

10 (2S, 4S) -4-7-feh*^-2— (2S, 3S) -2- ( 

7 v~)\ *Y*c*s% )i#-)V7 sy)-3-^ ^; w< j^MKuwy 
di5ig) (1.61L) icw*u Miwx3 t /V75> (o.4mL) £ira 

*K ^fiT^l^T^fcl/raMMfe^ft (28mg) 
15 MS (ESI pos.)m/z:226([M+H] + )» 248(CM+Na] + ), (ESI neg. )m/z:260([M+CL]-). 

(2S, 4S) -1-[(2S, 3S) -2-7$y-3-j*3\>W*>*/'M'J . 
-4-7aU-2-S/7/tfoy 5>>itt*itt©'&Jfc 

(1) (2S, 4S) -4-^Dn-2-v7y-l-[ (2S, 3S) -2- 

20 (?;w-vx;m h^s/j&jwfcyKrs/)- 3 -*?-)V*>9J <M hd u ^ 

$»0i8 (2) *C#Snfc (2S, 4R) -2-->7y-l-[ (2S, 3 S) 
-2- (7Ml/nJMh^^JV»7S/) -Z-*3 L )V*>9J'i)V\ 
-4-hKp^v'tfnU^> (200mg) ^v^^an^^^ (2mL) £ESii<fb^ (2 

25 mL) MJ7xZJ^7^> (234ns) *Jn*x WClUHWfcUfc. 

JRJfcffcK:* X^y-;i/ (0.5mL) fcjq*., **T4P*Ha#L, E^Sr^BETS 

>:Wmx?)V=l : 1-2 : 3) T*nMVTm&7W7 rZtbXzimitt: 
m (126ns) 



35 



WO 02/38541 



PCT/JP01/09818 



MS (ESI pos.)m/z:488([M+Na] + ) e 

(2) (2S, 4S) - l-[ (2S, 3S) -2 -757- 3 -*?)V1>#- 
/<;W -4 -£00-2-5/7/ bin US?>M*©£& 

m&mi (5) tmm<D^mr, : (2s, 4S) -4-^00-2-^7/- 1 
5 -[ (2s, 3S) - 2- (7;i/^v--;Mh^->*;i/^-;v75/) -s-*? 
;^>^/^;HtfoUv J > (loomg) «rfi»*tixT3aift:^« (32ig). 

MS (ESI pos.)m/z:266([M+Na] + ). 
£%09 1 1 

10 (2S) -1-[(2S, 3S) -2-75/-3-*3 t ;i^>£/1';W-2- 
~>7/ ~ 4 tTO U 5?> h U 7)V*UWf&9L<D'&& 

(1) (2S, 4R) -2- (75/*/WfcyW (2S, 3S) -2 
- (tert-rfh+S/fcJWfci^TS/) -3-^5 L ;u^>^>-r;W-4-hHo 
*5vt£nU 

15 mm 3 (2) iW«l©^STf» #5£#!3*T?*§Sftfc (2S, 4R) -2- ( 
75/#;i'#=;i/) -1- (leTt-~7h* s s*)V#-M -4-kHo^->t!a 
U5» (Z76mg) RrX <2S, 3'S) -2- Uert-^h^ft^fcJKTS/) 
-3-^)V^>^>M (290mg) * 6*67*^7 T^tUT3BUifl:#* (260 
mg) S#^ 6 

20 MS(ESI pos. )m/z:366([M+Na] + ), (ESI neg.)n/x:342(Qi-Hl"). 

(2) (2S) -2- (7$/*;P#=;W -l-[ (2S, 3'S) -2- (te 

rt-7 h^s/*jwfc;v75 y ) - 3 -^ww^/'f ;W - 4 -#*7 K O U 

(2S, 4R) -2- (7$/*;P^-;W -1-[(2S, 3S) -2- (t 
25 ert-^h^fc^-JKTS/) -3-^?M>^;<;W-4-tHD^> 
bfD>JS?> (250mg) ^DD^> (10nL) KljSAfU t^a^-v^-^ 
-4 A (1.5g), ^nn^nAtttf'J^A (235ig), INK (0. 07mL) £2jn;L> 

mmmm ■, ^d-> •. mm^)v= 1 : i~i : 3) ^MLxn^r^vyr 
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*il/T«Mb^* (180mg) ftftfc. 

MSCESI pos. ) m/z : 36.4 ( [M+Na] + ) , (ES I neg. )m/z:340([M-H]-)<, 

(3) (2S) - 1 -[ (2S, 3S) -2- (tert-yh^r">^;^n;U75 
J ) - 3 - * ?)V*>9 J -< )V\ - 2 - *s7 J ~ 4 - V tfO U ^ 

5 (2S) -2- (7S/^;Pfc;|/) -l-[ (2S f 3S) -2- (tert-7 

h^^ji/fc;v75 y ) - 3 -^^;i/^>*y-r ;w - 4 en u ( 

168mg) fh7kHD77> (lOmL) \Z®ML, MtK h U ^l^n 

(0. 21mL) t^VfO^)VJL^-)V75.> (0. 51mL) £Jn*.. SK^lPfM' 
$#Lfco SfS^^SItXfJl/ (lOOmL) Trl^b, 7jc,' 10%MtK^#U ^A7K 

%mz£K), n&7 : £)\'7TZtLTimit'&® (174mg) £#£ e 
MS (ESI pos.)m/z:346([M+N'a] + ), (ESI neg. )m/z:322([M-H] - ) e 

(4) (2S) (2S, 3 S) - 2-7^y-3-^^;^>^y-f;W 
15 - 2 -->77 - 4 t!P U h U 7JVtP0ISO^ 

(2S) -1-[(2S, 3S) -2- (tert-^b^^;U^-;i/75 7) - 

3 -^^;^>*y-r;w-2-$/7y-4-^vh!nu^> (9img) &$tmi> 

fiJSU Wt\Z s MVZfU\f.)V3L-J-)V (KM.) Sin*., ±fjf£B&Vifc, SMfcfc 

20 mteMvypt?;i/x~ t)V (iobl) ^rioA. ^Sftt&aau.WfeHfttbT 

«Bft^« (76mg) £#fc e 
MS (ES I pos. ) m/z : 246 ([M+Na] + ) . 
£g%01 1 2 

(2S, 3S)-1-[(2S, 3 S) -2-75/-3-jWW<>^'OW 
25 -2-$/7/-3-tHn^v't!nU> J ><Z5'&^' 

(1) (2S, 3S) -2- (7^y*;^-JW -1- (tert-^f*^*;P 

##^J3tTO©^i4T (2S, 3 S) - 1 - (tert-^h^*;W#-;W 
-3-hHn^->tfDU^>-2-AJP^>^ (3. 47g)a>&MfiB#£LTatH 
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(3. 19g)-*#fc. • 
MS (ES I pos. )m/z:253([M+Na] + ), (ESI neg. )m/z:229([M-H]")« 

(2) (2S, 3S) -2- <75y*)WfcyW -3-fcHD*^Qy^> 

5 mmi (2) (2s. 3s) -2- <7sj*m&=m - 

(3) (2S, 3S) -2- (7S/#)V#-;W (2S. 3S) "2 

io kHo^tro'J^©^ 

(2S, 3S) -2- -3-^^ 
;W*>*>» (1.87g) £S?£an**> (20mL) £MU aMt^*-* (3.8 
id.) «n*.T, WfMlSt- WK*«ET«*Ufc. Mifch^x> (2 
OmL) tftlX.. WK*«BET«*U&. Jl©IWI**Xfc*5 l^OSUT, SI* 
15 PU HCDft^jWfc**&. ±13 (2) (2S, 3S) -2- (73^** 

-s-kHD^>t;nU^>ttKtt*N. N-^^*^A75 H (2 
OmL) fcfctfU v J <V7 P at!JUX^;U75> (l.OOmL) *Jn*.*»bfc. H©$£ 

^fefcWfcK^ou hon, n-^^5 l ;v*;wa7s h* (ioil) mmzffiT 

U *»©**I0»iH»bfe. iOWHfttf* (lOOmL) tWUW 

•CWW«j|:^DD*^A:^^/-JV-100: 2M00: 5) TflfglbT 
fcrg^^K? 7 * t LT*»bfctt 0. 08g) fcftfc. 
25 MS(ESI pos.)i/z:488([M+Na] + ). 

(4) (2S. 3S) -2—>7/-l-[ (2S..3S) -2- (7/WV=. 

18 (2) fcPWfiWWC (2S, 3S) -2- (75/*;^-^) " 
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1-C C2S, 3S) -2- (7^^Mb^M=HS;) -3-* 
^;i/^>^/-f;W-3-t FP*5'l£PU5» (920mg) frk&l^^l^TX 
iUTafflMb^m (795mg) £#fc e 
MS (ESI pos.)m/z:470([M+Na] + ). 
5 (5) (2S, 3S) -1-[(2S, 3S) - 2 -7S / - 3 
y _ 2 -~>7/ - 3 - h HP^v'tfP U S^O-frfifc 

(2S, 3S) -2-*>7V-l-[ (2S, 3S) -2- 07;V*I/X;i^ b 

;^-;v7 5 j ) - 3 - *?-)V* y -f JW - 3 - 1 f P3r->tr p u 

(415mg) (1.8mL) fcg#U 3?X9W75> (0. 4mL) *Jn*, £ 

77^ (JRH&tt; ^PP*;VA : **y-;W:25%7>«77K=40: 1 : 0. 
1-25: 1 : 0. 1) T?*ISU «tfi*-f ^R*KtLT«lflS*« (185ng) fcttfc 

o 

MS (EST pos. )i/z : 248 ( [M+Na] + ) . 

15 1 3 

(2S, 3R) - l-[ (2S, 3S) -2-TS.J-S-^)V^>^/^M 
-2-1/7 J -2, -7;V^P tfP U *?> h U 7;V*nlWMfc©'frJdE 

(1) (2S, 3S) -1-K2S, 3S) -2- (tert-^ h^v^Pfc 
;V75 3 -*3\>W , 0*/-f M - 2 -1/7 J - 3 - k Fn*->fcfP U 

20 

mmmi2 (5) T#e>nfc (2s, 3s) -i-c (2s, ss) -2-75. 

j _ 3 _ ^ y 4 M - 2 - =/7 J - 3 - 1 b* P * K P U v 5 > (170ig 

• ) S^oo^^> (5mL) fcMKU ^T^-tert-y^S?*^**^^- 
h (198mg) fciMV^P ^1X3^75 > (0. 158mL) ftini*., 5TCT?2BMtt 
25 SLfc. ««ft«ffiT«ib, aa*5/U*W*5^^P^h^7W > (MS 

(173mg) 

MSCESI pos. )m/z: 348 ([M+Na] + ), (ESI neg.)m/z:324([M-H]^) 0 

(2) (2S, 3R)-1-[(2S, 3S) -2- (tert-^h^^J^- 
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3fWfl5 4fcm«©#l*T (2S, 3S) (2S, 3 S) -2- (ter 

5 fcFa^>tfni>7> (168mg) ^ 6^7^1/7 TXiLTM^tl (65mg 
) 

MSCBSI pos.)m/z:350(CM+Na] + ). 

(3) (2S, 3R) -l-[ <2S, 3S) - 2 -75 J - 3 
J -T M - 2 - V7 J - 3 - 7 JV^-n t! □ U ?> h U 7>*nMMlL©'&Jfc 
10 mfllll (4) (2S, 3R) -1-[(2S. 3 S) -2 

- (tert-^h^*^-^75y) -3-*3^>*y-f;KI-2-">7/ 

- 3 - 7;l>#n tT P U '7 > (62mg) # 63Hfi»*i l/TaK*« (32mg) 

.fe- 
ns (BS I pos.)m/z:250([M+Na] + )e 

i5 mm 4 

(2S) (2S, 3S) -2-7s^-3-^5 t ;v^>^/>r;w-2- 
->7/-4, 4-^7;w^-atfDU^>mmmo^ 

(1) (2S) - 2- (75/#Jl^-;W -1- <tert-7>*->#;V#=;i' 
) -4, 4-^7;vtatfn'j^>©^ 

20 ftttMl (1) £»©#&T <2S) -1- (tert-7>*3/;&/M«=yW 
-4, 4— 77;^PtfPU'7>-2-*;i/^>M (3.2g) *>6«&fe»*£t/T 
(2. 8g) 

MS (ESI pos.)m/z:273([M+Na] + ), (ESI neg. )n/z:249(0l-B3"). 

(2) (2S) -2- (75/*;v^-;w -4, 4-> 5 7;^PtfDU~7>m 
25 £*£©•&£ 

Mm (2) 4:WMi©WC <2S) -2- (T3/*^#=yV) "1" <t 
ert-fhZ-i'lDVtf-M -4, 4-^7;V^-atrnU'7> (5.4g) 
*tbT«a^» (3.9g) ftfcfc. 
MS (ESI neg.)m/z:149([M-H]-), 185([M+CL3")o 
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(3) (2S) -2- (75y#;V#-JW -1-C (2S, 3S) -2- (te 

mrnni (3) ^^©^t (2s) -2- <75./#;w«xjw -4, 4 

5 -^7Mnt!niJ^>MI (0.56g), (2S, 3S) - 2- (tert-^b^"> 
#;|^-;W7^/) - 3-^?;i^>^>8t (0. 70s) ^BiftTWr^tU 

xmm^m a og) 

MS(ESI pos. )m/z:386([M+Na] + ), (ESI neg.)m/z:362(DJ-H]-). 
(4) (2S) -l-[ (2S, 3S) -2- (tert-7 b^ft^XJKT^/ 

m 

(2S) -2- (7Sy^;V^-;W (2S, 3S) -2- (tert-7 

h^^M^js/). -3-^5 i ;^>^y<';i/3-4, 

ijv?> (o.90g) §N, N-^*3MI/*;W>7S F (2.5mL) fc»*U &fl^>7 
15 (0. 28g) fefiTll*W8l#Ufc. JRfHfcfcjJcfcfctt, IHfcXS^V 

X^;i/=2 0:1-4:1) THiaU «fe7*;i>7 7Xfcl/T*ift;£« (0. 
20 76g) 

MSOESI pos. )m/z:368([M+Na] + ), (ESI neg. )i/z:344([M-H]-). 

(5) (2s) - i-[ (2S, 3S) -2-7^y-3-^^;v^>^y-r;w 
- 2 - ->7 y - 4 , 4 -$>7/W:n tf d y 

(2S) -1-[(2 S, 3 S) -2- (tert-7*h^'>*;U^x;l/75/) - 
25 3-^5 1 J^>^y-f;W-2-->7y-4, 4-S?7;V*OtrnUS?> (0.56g 
) C2 M&K*&& (12mL) S6fc*i*fc2M& 
»*««t (6mL) £Jn*., MT?l«MWtfc..*»IK*BS6x5 1 ;PT«s#U, zfc 
mzl MzKBMt;:*- h L) 7£7j« (35mL) tiaJHa©ttfl5^ h U 7A£;Dn*-&# 
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»SiJU«ET*«l/, (2S) (2S, 3S) - 2 -75^ - 3 -*?)V 

<?)\,3L-T)V (20mL) fcJg#U 4M&II (Sltl^m 0. 50mL) £*»T 
TJ)D*.&. ^ffiUfoT»£«l/T, *86^tlxT«BI^« (0.37g) 
fc. 

MSCESI pos.)m/z:246([M+H] + ), 268([M+Na] + ), (ESI neg. )m/z:244([M-H3-), 280( 
[M+CL]-). 

**m 5 

(2S, 4S) -l-[ (2S) - 2 3 -^^7*^/^^3-2-^ 
7 / - 4 - 7J^P 'J S> 

(1) (2S, 4S) -2- (TS/^fcJV) (2S) -2- (te 
r t _ y - jv7 5 y ) - 3 - * y^;W-4-7MnHniJ 

m&m (3) (2 s, 4S) -2- (75/#/w<=jw - 

4_:7;P#nKpy5?>ittlfc!fi (2.33g) t (2S) -2- (tert-7h*->#Jk 

^-;i/7sy) -3-y^;v7*>m (3.oog) £0, as&r^i^j^fci/T* 
mx&m (4.22g) 

MSCESI pos.)m/z:354([M+Na] + ), (ESI. neg. )m/z:330([M-H]-). 

(2) (2S, 4S) -1-[(2S) -2- (tert-7h^r*>*;V^-^7S 
y) _3_p t> ^;v^y^;i / ]-2-->7y-4-7;^ntfDU~7>©^ 

(2S, 4S) -2- crsyajwfcuw (2S) -2- (tert-7 

h ;k^n;i/7 s y ) - 3 - * 5^7* y -f ;W - 4 - 7 □ \> u y $? > ( 

4.03g) *N. N-SWSM^ATSF (16mL) WG 9 s7*ft (1.3 

5g) ^Jn^-T, WtTlXWaWl/fc. tt\ MfcWPTfflffiU 

«jwi*itaii/«ffiT«»u o.49g) 

MSCESI pos.)m/z:336([M+Na] + ), (ESI neg. )m/z:312([M-H]-). 
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(3) (2S, 4S) (2S) - 2 -7 ^ J - Z - J 'UVl 

(2S, 4S) -l-[ (2S) -2- Uert-^b^^l^-JKTS/) - 

3- *?)l'7*;'Oll-2->s7;-4-7)l*n¥uVz?> (1.70g) 

5 J-h (IIidL) fc^L^tfc. mmkTm®. (UmL) g&KML 

tc. 7&mz m Knit* v u ^ (i2mD t&ittf- h u $ a sira^mx?- 
;i/-e»ffiu wM£i&fn:fe&r?ft#bfc. # enfc wills &&»^-mj 

^AKT&m «MWJ*at»JU«ffiTW8U, &£S#£:bT, (2S, 4S) 
10 -1-[(2S) -2~7$;-Z-*3-)V7$ ;-()V]-2-><7;-4-7)\' 

aruvuwy (cuog) zmc. z<D-n (o.60g) s**y-;w::i§$u 4M 
mm (MM^Jvmm* 0.771L) oiHvyptMi'X— t)v mmD itc> * 

^mtte® (0. 75g) 

15 MSCESI pos.)m/z:214([M+H] + ), 236([M+Na] + ), (ESI neg.)m/z:248([M+CLj-). 
^-NlOKDMSO-de, 500MHz) 5 8. 57(3H, br s), 5. 55 (1H, br d, 1=51. 8Hz). 5. 06 (1H, d, 
J=9. 2Hz), 4. 08-3. 90 (2H. m), 3. 83 (1H, d, J=7. 3Hz), 2. 55-2. 34 (2H, m), 2. 12 (1H, m), 1 
. 01 (3H, d, J=6. 7Hz) , 0. 98 (3H, d, J=6. 7Hz) . 

mmm 1 6 

20 (2S, 4S)-1-[(2S, 3R) -2-7S/-3-* Y^s? *? J <)V\ 

- 2 - ->77 - 4 -vmu tfn u yywm&^fo 

(1) (2S, 4S) -2- (7S.;t))V$-)\>) -1-.CC2S, 3 R) -2 

25 H;8S$!1 (3) t^HI©^T> (2S, 4S) -2- (75 / ft^X^) - 

4- 7;V^ntfnU^>^S 0.18g) t (2S, 3R) - 2- (tert-7h* 
^;i/fc;i/75/) -3-*h*~>?*>^ (l.63g) £?K ^B7^7t7> 
tVT%m<b£%} (2.28g) 

MS (ESI pos.)i/z:370([M+Na] + ), (ESI neg)m/z:346([M-H]~)o 
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(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-7h^>#;i/fc 
)V7 5 /) _ 3 - p( J4M-2- 9 s7;-4-7)V*vVvV VXD 

mmmis (2) tn»o*tfeT, (2s, 4S) -2- <75/*;w*-/i') 

5 -1-[(2S, 3R) -2- (tert-^h^->*;^-;V7$y) -3-*b^ 
^^7<;H-4-7;V^ntfDU^> (2. 17g) £0, *feHfcfckT3MHfe 
(1. 96g) 

MS(ESI pos. )m/z:352([M+Na] + ), (ESI neg. )n/z:328(Dfr-KT). 

(3) (2S, 4S) -1-[(2S, 3R) - 2 -75/- 3 h^vO^ 

io y^r ;W - 2 - ->7 y - 4 - 7;v:*n tf n u s^iOMfcO'&jfc 

&»m 5. (3) tn«©*«T?, (2S, 4S) -l-[ (2S, 3R) -2 
- (tert-7h^>*;p3l?=.;W7S/) -3-^h=¥'>7^y^;H-2—>7/ 
-4-7MotfD'J^> CI. 82s) J:D, *fi»*fcbT»Wfe*« (0.61b) 

15 MS(ESI pos.)m/z:230([M+H] + ), 252([M+Na] + ) 1 (ESI neg. )m/z:264([M+CL]-). 
«0>J17 

(2S,' 4S) -1-C(2S) -2-7S/-3, 3 -i>*5^7**/-f " 
2 _ 9, 7 j - 4 - 7)V*U Mu U 

(1) (2S, 4S) -2- (75/*;^-JW (2S) -2- (te 

20 Tt-^b^*^#=^7sy)-3, 3-^5 L ;^y-r;w-4-7;^a 

mm (3) im«0#8n!, (2S, 4S) -2- (75/*^*=^)- • 
4-7;V^Pt!nU5?>aa* (2. 00g) t (2S) -2- (tert-^b*^*-^ 
' ^-;U7S7) -3, 3-S>;WW7**>ft (2.74g) £tk ^7^7 7 Xi: 
25 UT«ift^« (4.14g) &fcfc. 

MSCESI pos. )i/z:368([M+Na] + )> (ESI neg. )m/z:344([M-H]-). 

(2) (2S, 4S) -1-[(2S) -2- (tert-7>^^^fc;V75 
y) _ 3> 3_^^;i / ^y^;H-2-">7y-4-7;^ntrDU^>©'ir 
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ftttffllS (2) fc|B«0*j*T, (2S, 4S) -2- (75 y #;i^r:;l/) 
-1-[(2S) -2- (tert-T'h+^^-^TS/) -3, 3-^pWI/ 

7^y-r;w-4-7;^ahfou^> a log) bT^ufc-s- 

m (2.908) £#fco 
5 MSCESI pos.)m/z:350 ([M+Na3 + ), (ESI neg. )m/z:326([M-H]-). 

(.3) (2S, 4S) -1-[(2S) -2-757-3, Z-VttM?* J 
-iM-2- l/TJ - 4 - 7)Vjru tfn U 5?>afflHfc0£j& 

SHtA15 (30 tWB»0^rttT, (2S, 4S) -1-[(2S) -2- (te 

rt-7>*->#;M*-;K75/) -3, z-yu-)),?* J^M-Z-tyy J- 

10 4-7;^ntfDU^> (3.71g) <fc0 (2S, 4S) -1 -[ (2 S) -2-7 

s;-3, 3-^^;p^y-f;w-2-e/7>'-4-7;^ntfDU>?> (2 

• 25g) (0.'80g) »6£ljlS^ (0. 92s) 

MS(ESI pos.)m/z:250([M+Na3 + ), (ESI neg)m/z:262([M+CL]-)o 
l H-NMR<DMS0-d 6 , 500MHz) 5 8. 54(3H, br s), 5. 55 (IE br d, J=51. 5Hz), 5. 07 (IE d, 
15 J=9. 8Hz), 4. 15-3. 93 (2E m), 3. 79 (IE s), 2. 55-2. 32 (2E m), 1. 05 (9E s). 

mmm 1 8 

(2S, 4S) -1-[(2S) -2-757-3, 3 -V^V^f J-i M - 

2-->7/-4-7;^ntraU^>^{b*m^- lTkSittO'&jfc 

ftMl 7T*'®t>tltc (2S, 4S) -l-[ (2S) -2-757-3, 3- 
20 i?*?)V7?;'()V}-2-*s7;-4-7)V*UVZiVz?> (0.25g) 

' -)V (6mL) fc»#U 4 8X*flS**BKai4inL) £iM V^a tf^X—rJV ( 

9mL) ©fcftbfciRfcfcJnfcfc. Sfc> =M v 7u tf;i/x— (5>l) £Jn*.T 

»#u «fiHbfcts**W!ibfc. #&nfc»ii*< (lbbl) tan* 

u *5*bfcBflWv:7ni;;v (im) KtoXxwtLit* «ffflbfctsft**« 

25 bT, ^ffcfcfcbTaMMfr&tt (0.20g) 

Anal, calcd for C,jH 18 Flf,0-HBr-H,0:a 40. 50;E 6. 49;N, 12. 88;Br, 24. 49;F, 5. 8 
2. Foond:C, 40. 57;E 6. 44;N, 13. 02;Br, 24. 52;F, 5. 83. 

(2S, 4S) - 1-[ (2S, 3R) -2-75/-3-y^;i^>*/-f;i/] 
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- 2 - 5/7 / - 4 - 7)V*U M u U 

(1) (2S, 4S) -2- <7£Jilfr'&-M (2S, 3R) -2 

- (tert-^h^>*;^-^75/) -3-^^;^>^/-r;W-4-7;^ 
5 mmrni o) tw«i©^ttT» (2 s, 4s) -2- (7s/*^#=m - 

4-7;^nKDU5?>SaK* (0.67g) t (2S, 3 R) -2- (tert-^h* 

^#;i^-;U75/) -3-*3MWO*>^o. 57K» (o.96g) £0, 

7 i e;V7 7Xfcl/t*Hfcfc« (1.30g) 
MSCESI pos.)i/z:368([M+Na] + ), (ESI neg )m/z:344([M-H]-). 
10 (2) (2S, 4S)'-1-[(2S, 3R) -2- (tert-^h*5/*^#= 

nmmis (2) tmmo^m^ (2s, 4s) -2- (75/*^#=;w 

-1-[(2S, 3R) -2- (tert-^^^^^-^757) -3-pWV 
15 *>*/'(M-4-7)V*n\ZuV&> d.23g) ifiTt^r^ 
TSWftfrtfc (1. 15g) 

MSCESI pos.)m/z:350([M+Na] + ), (ESI neg )m/z:326([M-H]-). 

(3) (2S, 4S) (2S. 3R) - 2 -75 J ~ 3 

J^M-2-*/7 J-4- 7)V-*u tfn U 5>>ifiBfc!tt©'& , Jfc 
20 " *««15 (3) fcffl«©#8n?» <2S, 4S) -1-[(2S. 3R) -2 

- (tert-^h*->**#^75y) -3-*^;i^>*>^Kl-2-^7> 
-4-7;V^-at!DUv f > O.08g) iD«8fl5'&«l (0. 29g) 

MSCESI pos. ) m/z : 2 28 ( Dl+H] + ) » 250 ( [M+Na] + ) . (ESI neg )m/z:262(0i+CL]-). 
H«J2 0 

25 (2S, 4S) -1-t (2S. 3S) - 2 -75 y : - 3 -**W>9J4 M 

-2-1/7 J -4 - y)V*n en y e»ttifetfc©'&j£ 

(1) (2S, 4S) -2- (75^;V») (2S, 3 S) -2 

- (tert-yH^^*;^^75y) -3-^^;^>^/<^3-4-v;i/^ 
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mmmi (3) tmm<D%m\ (2 s, 4s) -2- (75/#;ufc;w - 

4-7^at!P'J> ? >»S (0.51g) t (2 S, 3 S) -2- (tert-7h#. 
$/#;i/#-;i/7£/)'-3-*^;^>*>M (0. 69g) <fcD, ^fiT^t^T* 
tUT«Hft*«l (0.99g) 
5 MS (ESI pos.)m/z:368([M+Na] + ), (BSI neg. )m/z:344([M-H]-). 

(2) (2S, 4S) -l-[ (2S, 3S) -2- (tert-^b^^;^^ 

;i'75 7)-3-^5 1 ;^>^y-r;n-2-'>7/ > -4-7;^nepu> ? >© 
»15 (2) (2S, 4S) -2- (7$;*M-;p) 

10 -1-[(2S, 3 S) -2- (tert-7h*^#;^-;U7$/) -S-tf-JV 
^>?J-tM-4-7)V*n\£W)z?> (0. 84g) fcfeT^l^TXfcb 
T3aBfc£* (0. 83g) 

MSOESI pos. )m/z:350([M+Na] + )> (ESI neg. )m/z:326([M-H]-). 

(3) (2S, 4S) -l-[ (2S, 3S) - 2 -75 / - 3 -*^)V^>? 

15 ' /<;w-2-^7y-4-7;i/^-DtfDUv J >^m^©^ 

nmmi5 (3) tmmvs&T; (2s, 4s) -i-[<2s. 3s) -2 
- (tert-7h^->*;i/#-;i/75y) -3-^5 L ;^>^y-r;w-2-i>7/ 

- 4 - 7)V3ru\iu »J (0. 35g) «fc D , » 1 -c#&nfcfb£1fc£E-T?* 
(o.ug) 

20 2 1 

(2S, 4S) -1- (tert-7^;V7^y) 7-fe3 i ;l'- 2-5/7^-4-7^ 

tert-7>;V7a> (0.47g) £xh5tKn:77> (lOiL) Kl»#U *»T 
(2S. 4S) -l-7D ; 67-fe5 L ^-2-v'7/-4-7;i/^PfcfoU-7> (0 
25 .30g) ©fh7t Kn77> (3mL) M£Jn*., l$>o<?)#aU ^i&Tfllftm 

•;ifJH-7JK;lSl««I§ItL, *Hi»*fcl/T (2 S, 4S) -1 

47 



WO 02/38541 



PCT/JP01/09818 



- (tert-^KTSy) 7±^)V- 2 -V7 J -4 -7;i^n£nUv 5 > (0. 
26g) mtzo (0.25g) ft$bfc4Migm (ItilfM, 0. 3mL 

m%.tVT%m<k£® (0.28g) 
5 MS (ESI pos.)m/z:228([M+H] + ), 250([M+Na] + )> (ESI neg. )m/z:226 (OHO"), 262 ( 
[M+CL]-) 0 

1 H-NMR(DMSO-d 6 , 500MHz) 6 9. 10C2H, br s), 5. 56(1H, br d, 1=52. 9Hz), 5. 09-5. 06( 
1H, m), 4. 160H, dd, J=24. 4, 12. 5Hz), 4. 12(1H, d, J=16. 5flz), 3. 88 (1H, d, J=16. 5Hz), 
3. 86 (1H, ddd, J=39. 9, 12. 5, 3. 3Hz), 2. 54-2. 40 (2H, m), 1. 33 (9H, s)» 
10 mMM2 2 

(2S, 4S) -2-i/7;-4-7JVtn-l- « V7n tf;KT$ J ) 7± 
#|JS#|2 1 tHlltO^T, -fV^nt!;VT^> (0. 65g) t (2S, 4S) - 

l-^n^7ir^;u-2-'>'7y-4-7;^ntfoU^> (0. 50g) M 

15 ©*ilT*^ll (0. 16g) £#fc 0 

MS(ESI pos.)m/z:214([M + ). 236([Mm:r), (ESI neg. )m/z:212([M-H]-), 248( 
OI+CL]-). 

(2S, 4S) -2-V-7/-1- (^D^OtfiKTS/) 7±^)V-4-y 
20 )VZ U M D V 5? >8BKfi0£-J5fc 

j«fi«2 ltWWKO^tlsT, ->£a7nfcf;W7S> (0.86g) £ (2S, 4S) 
- 1 -7 , p^7-fe5 L ;i/-2-^7y-4-7;V^PtfoU^> (0.71g) J:D, M 
6*fr*fcUT»Bto&«b (0. 28g) 

MS <ESI pos.)m/z:212([M+H3 + ), 234([M+Na3 + ), (ESI neg.)m/z:246([M+CL]-). 
25 £2*092 4 

(2S, 4S) -2-50V-1- (^D^W5 7) 7t^-4-7JV 

S(EK«2 1iB«©*ttT?, ^n7^;V75> (1.07g) fc (2S, 4S) - 
l-7a^7i:^-2-v'7>'-4-7;^DtfDU> > >' (0. 71g) ±0, M-fe 



48 



WO 02/38541 PCT/JP01/09818 



»*fcbTafflMfca« (0.31g) £#fc. 

MSCESI pos.)m/z:226([M+H] + X 248([M+Na] + ), (ESI neg. )m/z:260(.[M+CL]-). 
*KM»fll2 5 

(2S, 4S) -2-i/jy- 1 - &S7UO?)V75./) 7"fe^-4-7 

mm2itmm<D&&^ $/9u*>*ju7$> a.28g) £. (2s, 4s) 

_ 1 _ : fp^.7^^;V-2-^7y-4-7;^Dt:aiJv 5 > (0. 71g) «tO, M 
fi»*fcUT«B<&&W (0.58g) 

MSCESI pos. )m/z:240([M+H] + ), 262([M+Na] + ), (ESI neg.)m/z:274([M+CL]-). 
10 *JI^J2 6 

(2S, 4S) -2-->7y-4-7;^n-i-[ (l-th'n^^W • 

*»«2 ltn*©3K*T, (l-bHn^>'^5 L ;V)^d7a^>5 i ;V75>' ( 
0.59g) £(2S, 4S) -l-^a^7-feW-2— >7/-4-7;^Ol!n 

15 U5?> (0.60g) <kD> Mfi»*tUT3«ift;^«l (0. 51g) 

MSCESI pos.)m/z:'292(CM+Na] + ), (ESI neg )m/z:268([M-H]-). 304(Dtf+CL]-). 
1 H-NMR(DMS0-d 6 , 500MHz) 6 8. 99(21 br s), 5. 68 (11 br s), 5. 55 (11 br d, 1=52. 4 
Hz), 5. 08-5. 05(11 m), 4. 17(11 br d. J=16. 5Hz), 4. 09(11 dd, J=23. 1. 12. 2Hz), 3. 9 
8(11 br d, J=16. 5Hz), 3. 82(11 ddd, J=39. 3, 12. 2, 3. 1Hz), 3. 51&3. 48(21 ABq, J=12 

20 . 5Hz), 2. 56-2. 36(21 m), 1. 86-1. 68(61 m), 1. 59-1. 48(21 m). 

(2S, 4S) -2-v7y-4-7;i/^D-l- (3-^V7*n#*S/7 , Olf 

3_^ y y D ^^nt:jV75> (1. lg) §fh5fcHn77> (15mL) \z 
25 »*U Jk»T (2S,.4S) -l-7nt7t^-2->7;-4-7JVt 
DtfnU>7> (0.45g) GDxb^fc FP79> (5iL) SH&fciD*., ®o<D#2§. 

u aaT?iww*bfc. ^^iETiit, ?DD*Mt:^ii> 
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: 1-2 5 : 1) tSSSlfc. ^&nfcS**^x5 L ;Vx-xJV (5mL) lcSf#b 
, 4MSm (IHWHa. 0.33mL) ©S^X^X-r^ (40mL) ffit> * 

5 ibTMft^tt (0.32b) 

MS(ESI posJm/z:272([M+H3 + ),294([M+Na3 + ), (ESI neg. )i/z:270([M-H]-) 4 306( 

[M+CL] ") . 

. .SUM 2 8 

(2S, 4S) -2-v'7y-l- (^Drfr^KTS/) 7"fe3\>V-4-7 
io a tf o >J >mm&<D&Jifc 

H»2 7 fcW»0*»T?5/^0^^75> 0.1g) t (2S, 4 S) - 
! -^fu^y 2 —>77 - 4 -7;^n tf n U i?> (0. 45g) 

Mthximfc&m (o.29g) 

MS (ESI pos. ) m/z : 282 ( [M+H] + ) , 304 ( [M+Na] + ) , (ESI neg.)m/z:280(Dl-H]-) > 316 ( 
15 [M+CL]"). 

(2S, 4S) -2 -2/7^-1 -[2- (3, 4-^^h^>7x-JV) 
7 5 y 3 7-fe^ - 4 - 7;P*D t!D U 5? >«*©^ 
H»2 7 fcB«®;&8T2-- (3, 4-i?* H**>7xXJU) X^P75> ( 
20 0.5g) £ (2S, 4S) -l-^n^7-fe5 i ;i/-2—>7y-4-7;V^ntfa 
Uv 5 ^ (0. 25g) ^6ii6tfr5|5iUT*llft;'&* (0.24g) 
MS(ESI pos. )m/z:336([M+H] + ), 358(DJ+Na] + ), (ESI neg. )m/z:334([M-H]-), 370( 

[M+CL]"). 
^3 0 

25 (2S, 4S) -2-«>7y-4-7;^P-l-[ (l-^h^^^^V-l 

(l-^h^^U-l-pWW) X^;P7S>Sffl&*(0.74g) STb^fcHD 
7^> (7.5mL) iX^y-;V (2. 5mL) <Dm&m\a&MU *»Ts ^-fV7 
Pk!;i/7$> (0.92mL) &ftl*.T*»Lfc&, MttT (2S, 4S) -l-^O 
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*7-fe^-2-^7/-4-7;M-DlfPU>>> (0. 62g) fclllfcfc. frttT, 

«fi»*ii/T«jifls#» (o.o7g) 

MS (ESI pos.)m/z:258([M+H] + ) > 280([M+Na] + ) > (ESI neg. )m/z: 292 ([M+CL]-). 

5 mmM3i 

(2S, 4S) -2->7y-4-7MO-l-[ ( 2 - fc Hd'H'- 1 . 1 . 

*K«2 1iW«©^»T?, 2-757-2-^^-1 -7P/V-;i- (0. 
71g) £ (2S, 4S) -l-7tt7tt)V- 2-5*7;- 4-7 )V*U\iuy 
10 (0. 54s) »Etlfi»*iUT»Bft;^« (0. 62g) 

MS(BSI pos.)m/z:244([M+H] + )> 266([M+Na3 + )> (ESI neg. )m/z:242(0l-H]-)» 278 ( 
Dl+CL] 1 ). 

mmmz 2 

(2S, 4S) -1- (2-7^T>9^75/) 7ir^- 2 - ! s7 J - 4 - 
15 7MU fc! n U ^>^m^©^ 

3Wfi«2 7iW«l©^j*T?2-r^>^>7S> (0.4g) £ (2S, 4S) 
- 1 -7 > 0 ; &7-fe5 t ;i/- 2 -~>7/ - 4 -y)V*U HP U 5?>(0. 25g) 3^6*Rfi 
»*£LT»i<&fr*& (0.23'g) 
• MS(ESI pos.)m/z:306(D4+H] + ), 328([M+Na] + ), (ESI neg. )m/z;304([M-H]-)> 340( 
20 [M+CL]"). 

*mw 3 3 

(2S, 4S) - 2-i/7; ~4-y)V*U- 1 - (1 -bHD^r^-3-7^ 

T>^;i/7ay) 7-fe^;i/t!PU^>^McD^ 

H»J2 7i^iO^T, 3-75/-l-r^T>^/-;K0.70g) t ( 
25 2 S, 4S) - l-7U*7t?)V-2- s s7;-4-7)V*U\£UVV> (0. 
47g) «kD, l«tlT»^ft (0.42g) 

MS (ESI pos.)m/z:322([M+H] + ), 344([M+Na] + ), (ESI neg. )m/z:320([M-H]"), 356 ( 

[M+CL]"). 

HKM3 4 
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(2S, 4S) -2--/77-4-7MD-1- (1-t h'D^>-4-7^ 

4-75 /- 1 -7^y>^y-;V (o.5g) §rh5kHn75> (10mL), x 
(5mL)«#U (2S, 4S) - i-Ju^T*?*- 2 -5/ 

5 7 y-4-7;^DtfQU S J> (0. 45g) flo < D#t&U iStlll 

mmm; £PP*JW>: 2 5%7>«T7K»=4 0 : 1 : 0. 

10 1-10:1:0.1) T?»«Lfc. i^fciSS^Hfil' (5mL) 

, AWm. (RftxfWgifc 0.30mL) £ft#TT;&n*.fco #taiLZL^»£$li 
flllU Mx^jrafc#U ^«tUT^b^ (0.27g) 
MSCESI pos. )m/z:322([M+H3 + ), 344([M+Na] + ), (ESI neg. )m/z:356(DJ+CL]-). 
H^J3 5 

15 (2S, 4S) -2->7;-4-7MD-l- < 1 h'H'-S -7*^ 

mmm 3 4 tnmn&rz 1 h*^- 3 -7?v>* >ts > (0. ng) t 

(2S, 4S) -l-VWETttfr- 2-^7 /- 4-7 fr*n\ZuVP> (0 
.17g) *6 (2S, 4S) -2-^77-4-7^0- 1 - (l-*h*->- 
20 3 -7^T>^;i/75y) 7-fe9 L ;i/tfDU^> (0. 23g) £#fco SiJ (0.2 

2g) ^^mx^^ (4iD «s?u 4Mtm. «»x^;w«fc o.20mD znx 

fc:. irj$l:i ? ifW-Til' (8mL) ^JpA^rffibfc^tl^TO^T, 
^tUTSS^tl (0.1 Og) .£#fc. 

MS(ESI pos.)m/z:336([M+ffl + ), 358([M+Na] + ), (ESI neg. )m/z:370([M+CL]-). 
25 mffiMSG 

(2S, 4S) -1- (l-7^>W5y) 7-fe^-2-^7/-4- 

HJfc«3 5in«0**Tl-7^>^>75> (0-45g) (2S, 43) 
_ x _^pcE7-fe5 1 ^-2-->7/-4-7;i/tPtfP 1 J^> (0. 235g) 
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^m^tLxmmi^m (o.i5g) *mc. 

MS(ESI pos. )m/z:306([M+H] + ), 328([M+Na] + )> (ESI neg.)m/z:340([M+CL]-)o 

(2S. 4S) -l-[2-[ (5-^nafcfU^>-2—f;i/) 757]x?Mi/ 
5 75 73 7±^)V- 2 - ->7 7 - 4 - 7;kt D tf U U v>>X&I^©<&j& 

(1) (2S, 4S) -1-[N- (tert-yh^^;^n;W -2-[(5 
-^not:Uv J >-2— OV) 75 7]X^;KT5 737't5 1 ;i'-2->'77-4 
-7;i^o tfD U i?><D&l$ 
2- (2 -757X5 1 ;U757) -5-7ont!y~7> (1.54g) £X^7-Jl" 
10 (15mL) td^U *?£T (2S, 4 S) - 1 -yntTt^h 2 - *>77 - 
4-7)l>*U\dnVi?> (0. 71g) (Dxh7t:Fn77> (15mL) ^fcin*., & 

tf*-h (1.96g) ©fh7kl ? 077> (10iL) JStt^itX^-fV^Dtrjl/X^ 
;i/75> (0.52mL) Sin*., #»l/«lTlP*IHffll#l/fc. «£^JBET§*b 

= 2 : l-RHx^O*) -cust, MBT^vyY^thxmmit^m (1. 

07g) 

MSCESI pos.)m/z:448([M+Na] + ), (ESI neg.)m/z:424([M-H]-). 

(2) (2s. 4s) -i-[2-[ (5-^antrui?>-2— f;w 757]x 

20 3MP7 5 7] 7tt)V- 2 - i/7 y - 4 - 7;^D t!a U 5»=%BtilLa)M 
(2S, 4S) -1-[N- (tert-7 , h^">^Jl/^x;i/) -2-[(5-£DP 
tf U 5? > - 2 — f J» 75 7] X^;V7 5 / 3 71&)V- 2 - ^7 7 - 4 - 7 
OKaU$» (1.02g) fcl, 4-5WrU"> (2. 5mL) fcS£#U 7k?frT4M£ 
M (1. 4-^^U->«, 7.5mL) £in&, *#Tll$IWJIi#Lfc. 

25 h;kr> (30mL) <£im^t> ^««J*Ji5tUfc. #6nfc»**^^7-;W (2mL 

) h)VJL> (50mD fcin*.gi&T?ft#i/fc. «faiufc^»^?imu 

x ^»*tUTSHft'&« (0. 75g) 

MS (ES I pos. ) m/z : 326 ( [M+H] + ) , 348 ( [M+Na] + ) , (ES I neg. )m/z : 324 ( CM~H3 ") . 380 ( 
[M+CL]-)o 
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mmm 3 8 

(2S, 4S) -2-i/7/-4-y-)VtU- l-[2-[ (tf'J^>-2— OV 

) 7$ y]x^75 y]7tt)vva u ?>=MffiL<D&& 

(1) . (2S, 4S) -1-[N- (tert-7*h^>'*;^-;i/) -2-[(bfU 
5 ~?>-2-^)V) 75/]X5 1 ;i/75/]7 , fe5 i ;l'-2-->77-4-7;^ntr 

HIS#i3 7 (1) tmkfD-fitik-QZ- (2 -7$ 7X^1/757) fcTU^> (0 
.82g) i (2S, 4S) -l-yp ; £7-k5 t ;i/-2-'>7y-4-7;i/^Otrn 
Uv> (0. 71g) ^^.^-&7 ; E;i'7 7XibTS^^ (0. 60g) 
10 MS(ESI pos. ) m/z : 41 4 ( [M+Na] + ) , (ES I neg. )i/z:390([M-H]-) o 

(2) (2S, 4S) -2-->7y-4-7;i/^n-l-[2-[(t!U> f >-2-' 

-f ; W 75/] x^;i^7 5 y ] 7 W/Hi a u 5? >x*&®4ft<z><&j£ 

Hl«j3 7 (2) iRttOj&ST?, (2S, 4S) -1-[N- (tert-7>* 
*/%)Vi$-)V) -2-[ (tPJ^>-2-<OW 75y]X^;i/75/]7-fe^;W- 
15 2-v-7/-4-7;V^Dt!DU^> (0. 54s) <£t), #S6»*il/TS8SMl:^« 
(0.27g) 

MSOESI pos. )m/z:292([M+H] + ), 314 ( [M+Na] + )> (ESI neg )m/z:290([M-H]-)» 326( 
CM+CL]-). 

mmm 3 9 

20 (2S, 4S) -i-[2-[ (5-7S/*;p3i?x;nfU5?>-2— r;W 7^ 
/] x^;i/7 s y ] 7-t^JW- 2 - 5/7 y - 4 - 7;p^p tr p u -?>xjfiBli£©-& 
fig 

(1) (2S, 4S) -1-[N- (tert-7*h^^*;^x;W -2-[ (5 

- 7 s y * ;vtj?x;i/ tr u *? y - 2 - -f ; w 7 $ y 3 x^;P7 5 y ] 7-fe 3^ - 2 - 
nm^!i3 7 (1) tm*o^*T?2- (2-7syx^;P75y) -5-75 

y#;i^x;|,tfU^> Cl. 08s) t <2S, 4S) -l-7nt7iz:5 L ;]/-2--> 
yj - 4-y)V^U c'D U v> (0. 71g) *6ilHi7t;P7 T7,thxmMft&%} 
(0.36g) 
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MS (ESI pos. )m/z:457([M+Na] + ), (ESI neg. )i/z:433([M-H]-). 
(2) (.2 S, 4S) - 1 - C2 - [ (5-75/^;^-;H£Uv ? >-2— OV) 
7 $ J ] X?)V7 5 J ] 7±?)V - 2 - *y 7 J - 4 - 7 ;M" P \Z U U 5? >r*Btt 

5 *««I3 7 (2) tmUO^m^ (2S, 4S) -1-[N- (tert-7>* 

5/*;^=^) -2-[ (5-7sy*Ji/fc;i/HU> ? >-2— f;w 7$/]x 

^75y]7-fe5 t ;P-2-^7/-4-7;i/^OfcfnU^> CO. 32s) £0» $ 
*£f&* t iTtif^l (0. 26g) 

MS (ESI pos. )m/z:335([M+H] + ), 357 ([M+Na] + ), (ESI neg. )m/z:333([M-H]-), 369( 
10 CM+CL]-). 

nmm 40 

(2S, 4S) (2S) -2-75/-2-2/^PA^r>>;i/]7ir5 1 ;W 

(1) (2s, 4S) -2- (75y*;^-;p) -i-[[(2s) -2-7;^ 
15 V=/M h^«>^;v^-;i/75 j-i-*s!t w\*rW] TttM - 4 -7;^ 

&mi (3) tn«0^r«cTf, (2S, 4S) -2- (TS.yfDVtf-M - 
4-7^Dt:nU^>1ttKa: (0. 30g) £[ (2S) -■2-7)W^ht 
'>*M-^7$/' - 2 - (0.71g) «fcD, ifi7^77 

20 7£bT*H{b"&$l (0. 88g) 
MS (ESI pds.)m/z:516(CM+Na] + ). 

(2) (2S, 4S) -2-^7^-1 -[[ (2S) - 2 -7)V*U-)V* h*3/ 
^;i/jj?-;V7S J - 2 -S^D^S/^lTWM ~ 4 -7)V*U tf D U 

. ^ 

25 HM1 (4) tR«©^*T, (2S, 4S) -2- (7$7^JUfc;W - 

i-[[ (2S) -2-7;^i^-;m h^->*;^-;i/75/-2-^7nA^ 

*s)V)7± ! ?M-4-7)V-*U\ZWJ*?> CO. 86g) <kO, ^67^7 77^1/ 

T*Wfe£* CO. 76g) 

MS (ESI pos.)m/z:498([M+Na] + ). 
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(3) (2S, 4S) -l-[[ (2S) -2-7$y-2-SX^O^^JWT-fe 
3-M ~ 2 —77/ - 4-7)V*U fcTP 'J *?>m&V>£fc 

mmmi (5) tn«i©*j*T, (2s, 4s) -2— >77-i-[[ (2s) 

- 2 - 7^*V=JM>*5/*JW#=:^7S 7 - 2 - 7£ nA+^JV] 7*?M 
5 - 4 -7)V-*U t?P U -77 (0. 73g) .fcDx JHMfr*iUT«iflS#fc (0. 27g) 

MS(ESI pos.)m/z:254(CM+H] + ), 276([M+Na] + ), (ESI neg. )m/z:252([M-H]-), 288( 

[M+CL]-). 

mffiM4 1 

10 (2S, 4S) (2S) -2-7$7-4-[[5- J\s**t 9 si3fr 

-#-)V)^ y^)V7 s / ] a 7* / -f ;w - 2 - >>7 / - 4 - 7;^ p tf 

*JB«4 0tn»O^i*7?» (2S, 4S) -2- (7 $ / # - M -4 
-7MDKniJ5>>*ii (0. 30s) ti (2S) -2-7JW^Wh*'> 
15 ti)V^)V7^J-4-[(^-^>V)Vir^iytt)V^ZL)V^>^)V) 7^Jts)V 
#-JW^>» (1.07g) £0^ *Gfi7 i E;P7 7X£l/t«IBflS'&tt (0.16g) ft 

MS (ESI pos.)m/z:447(CM+H] + ),469([M+Na] + ) > (ESI neg.)m/z:445([M-H3-), 481 ( 
tM+CL]"). 
20 H»J4 2 

(2S, 4S) -1-[[(2S) -2-7$.S-$-'<> :> JM*ri'*})V'&-)V 
75 7] -T Jl/J - 2 - *77 7 - 4 - 7 j!/* P tf P U 77&M&©-&/& 

(1) (2s, 4S) -2- .<757*;v#=jw -l-[[ (2S) -2- (te 
r t - 7 h *-7a7 ;^n;i/7 5 J ) - 6 - *>Vm* lUX-JUT S/l'vHt 

25 7-r;P3 - 4 -7;m-p£pu -7 >*©•&*£ 

(2S, 4S) -2- (7$7*JVfc;i/) -4-7;PtO^D'J^>Mt 
(0.30g) £ (2S) -2-tert-7h^^;^-;l/7$y-6-K7-7;V^ 
^ 5/* ;i^7 5 y ] t P P ^ C < 5 r Xa tMI/ (0. 7 1 g) 

fc$>jWW*;kk75 H (5mL) fcJSfcPU *MV?UV.)V7$. > (0. 26mL) ftifl 
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xx, ram <s) tnn»©*»Tflbaa*fxv>, 

T^l^y^tLT&Bfc^ft (0.69g) 

MSCESI pos.)m/z:517([M+Na] + ), (ESI neg. )i/z:493(Dl-ffl"). 

(2) (2S, 4S) -l-[[ (2S) -2- (tert-^h^ftJl^-Jl^S/ 

5 ) -6-^>^^">*;i/fc^7sy]A^i}-y-r;i/]-2-^7y-4-y 
illi (4) iTOo^ftT?, (2S, 4S) -2 - (7$y*^#=i;w - 

1-EC (2S) -2- (tert-^h^->*^fc;V7Sy) - 6 -**>SW** 

$/*;i/^n;i/75/]^^y-f;W-4-7;^ot:DU$?> (o. 65g) <fc^ & 

10 £7^7 t * i LT£JSfc£ft (0. 36g) S#&. 

MS (ESI posJi/z:499([M+Na] + ), (ESI neg. )m/z:475([M-H]-). 

(3) (2S, 4S) (2S) -2-7S.;-6-'*>?)V**ri'%)\'tf 

(2S, 4S) -1-[[ (2S) -2- (tert-^h^^;V^=.;W7Sy) 

is - 6 -^>i?;i/^^*;vfc;w75 y] -f ;w - 2 - ->7y - 4 

tDKDiJS?> (0.34g) SI, 4-~J3r*V> (2.0mL) 4Mit ( 

1, 4-5?^U->jaSK, 2.0mL) 5rJP^-T» ^2&T?2. 5R#ra#bfc. 

mietm^Ux #enfc^^2-7 p p/iy-;i' (3. oil) ;v d.omL 

) SJnATSBSIU -ry^ntf^X-x^ (lOmL) SillAfc. »«*0. 5B*W 
20 IfiS^lffaiWI^StlT. fcfi»*£LT«Bfc'&« (0.27g) £#fc 6 
MSCESI pos.)m/z:377([M+H] + ), 399([M+Na] + ), (ESI neg.)m/z:375([M-H]-), 411 ( 
[M+CL]-). 
£££$14 3 

(2S, 4S) -2->7;-4-7MD-l-[[ (2S, 3S)-3-*3=- 

25 ;v- 2 - ^ 9=-;v7 5 j ] y M ml u u 5? ^eke©^ 

(1) (2S, 4S) -2- (75/^;VfcjU) -l-[ (2S, 3 S) -2-[ 

n— (tert-7'h^>'^;i/fc;w -n-^^;W7S 3 -*3Mi^>^/-r 
;W - 4 - yjutu mu u -?>©-&# 

ram (3) tmm<Dlj&T\ (2S, 4S) - 2- (7S/#^fc;» - 
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4-7;i/^DtfnU> J >^^ (0. 67g) t (2S, 3S) -2-[N- (tert- 

Jh^tDitf-ji) -N-^5 L ;i/]7$y-3-/?;i/^>^>m (o.98g) £ 

t)> M^7^)Vy77,tVT^m<t^ (L35g) 
MS (ESI pos.)m/z:382([M+Na] + ), (ESI neg.)m/z:358([M-H]-). 
5 (2) (2S, 4S) (2S, 3S) -2-[N- (tert-7>^^;V^ 

~M -N- *^)V\7 ^ J- 3 J 4 M- 2-1/7 J -4 -7 )V 

(2) (2S, 4S) -2- (75/#;i^-;i/) 

-l-[ (2S, 3S) -2-[N- (tert-7>^^*;Wfc;l/) -N-;*3MKI 

io jsy-3-^^;^>^y-i';w-4-7;^nfc:nu>?> a.32g) & 
^^jvyr^tvxmmit^m (o. 89g) 

MS (ESI pos.)m/z:364(Oi+Na] + ), (ESI neg. )m/z:340([M-H]-). 
(3) (2S, 4S) -2-->7/-4-7;i/^n-l-[[ (2S, 3S) -3- 

^ 2 - * 3MV7 ^ y ] / -i" m tf n u 
15 mmmi5 (3) tm&o^gn?, (2s, 4s) -r-c<2s. 3S) -2 

- [N— (tert-7h*->#;i/fc;» -N-^?-JW75;-3-^M>^ 
y-r;i/]-2-v-7y-4-7;V^DtfDU^> (0. 10g) t^T- 
Mrtr&ftr (0.053g) 

MS (ESI pos.)m/z:242([M+H] + ), 264([M+Na3 + ) 1 (ESI neg. )m/z:276([M+CL]-) 0 
20 H»J4 4 

(2S, 4S) -l-[[ (2S, 3R) -2-757-3- (tert-7h^-> ' 

(1) (2S, 4S) -1- (tert-7b^^;i/fc;W - 2—77/ -4- 
7;V=*P HDD 

25 »ai5 (2) fcn«0*»T?, (2S, 4S) -2- (75^*^*=^) 
-1- (tert-7h^>^Jl/fc;i/) -4-7;^PtfnUv ? > (10. Og) 
*6»*fct/C»Hb*ft (9.23g) 
MS (ESI pos.)m/z:237([MtN T a] + )o 
(2) (2S, 4S) -2-*s7J-±-7)V*U}£W)V>WSMLtO&& 
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nmms (3) tmmo^m (2s, 4s) -1- (tert-7>^^;w 

tf-M ^2-i/7y-4-7Jl/^Obfq'J> ? > (8. 99g) £ D, VkWm^t V 
Ximtt&tfo (5.76g) 

MS (ESI pos.)m/z:115([M+H] + ), (EI pos. )m/z:lH([M] + )o 
5 (3) (2S, 4S) -2—X5V-l-[[ (2S, 3 R) - 2 -7;i/*K^* 

#US0]1 (3) (2S, 4S) -2-^7/-4-7;^Ot! 

DU5?>tt«* (0.30g) tC (2S, 3R) - 2 -T^l^M M^fcJW* 
10 ^;V757-3- (tert-7>**» ]7*>m (0. 80g) £0, M^7^)V7t 
Z£l>XimfcGy>} (0.87g) fcftfc. 
MS (ESI pos.)i/z:516([M+Na] + ). 
(4) (2S, 4S) -1-CL (2S, 3R) -2-75/- 3- (tert-7>* 
i/) ] 7*^ / < M ~ 2 - '>7 J - 4 - 7)V3ru¥n U i?>&M&£>-&J& 
15 *^J1 (5) i^O^feT, (2S, 4S) -2-'>7/-l-[[ (2S, 
3R) -2-7ti*U-)\<*h*ri't>)\'tf-)\'7S.;-3- (tert-7h^» 3 
7* y^;W-4-7;^atfn'J^> (0. 7ig) <kD, M6^*iUT^b-& 
% (0.28g) £#fc. 

MS(ESI pos.)m/z:272([M+H] + ),294([M+Na] + )> (ESI neg. )m/z:306([M+CL]-). 
20 *»4 5 

(2S, 4S) -2-5/77-4-7;^n-l-[[ (3S) -1, 2, 3, 4 
(1) (2S, 4S) -l-[ (3S) -2- (tert-7>^>#;l'fc;W -1 

, .2, 3, 4-?b9tHo-<y*/u>-3-<;M*;v#^-2-5/7y- 

25 4-7;V^nitfnU~7>0^ 

(3) i^TO^ST^ (2S, 4S) -2-^7/-4-7;V^Ot! 
DU^>*K* (0. 69g) .i: (3S) -2- (tert-7* h**s*M-)V) -1, 
2, 3, 4-rh^t HD^TV^yU^- 3-#/^>^ (0. 4ig) 
«tUT^b^tl (0. 83g) £#fc 0 
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MS (ESI pos.)m/z:396([M+Na] + ), (ESI neg. ) m/z : 372 ( [M-H3 ~) . 

(2) (2S, 4S) -2-$/7y-4-7;V^D-l-[[ (3S) -1, 2, 3 
, 4 — r h 5 h H n-f V *J U >- 3 -'f ;H #;1/#xjW t!n ij ^>:»&gd# 

5 (2S, 4S) -l-[ (3S) - 2- (tert-7h^^;l/^-;i/) -1, 2 
, 3, 4-fh7t Kn-fy^v U>-3-^;W#;i/tfx;i.-2— >-7/-4- 
7;^:fr^t^^l^7> (0.30g) £x*/-;W (6mL) WLMbfc, 6M&^ 
(3mL) ZiaZ, ®-o< Ki^U^^b umWLtzo %\Z**/-)V ( 
6mL) £6MMM*®m (3mL) ^JP^^T 1 BUWLtc. ^^ME«L, 

io #snfc^&^x^ji/x-T-;n?^bfc^> (2mL) \z®mu m 

m^)V (10mL) fCj&TLfc. H©^fc^X^;Ux-x;i/ (lOmL) £jD;L$frffl . 

isttmrnzmw^, ^mx^;p-vx^x-x;u (i : d xm&vx: ® 

MSCBSI pos. )m/z:274([M+H] + ), 296([M+Na] + ), (ESI neg. )m/z:272([M-Hj-), 308( 
15 [M+CL]")o 
m&M4 6 

(2S, 4S) -2-^77- 4 -7;k*-D-l-[[ (3S) 

-1, 2, 3, 4-fh7hHD^fv^; u>-3--i'jW^;^x;WHpu> ? 

20 (1) (2S, 4S) -1-C (3S) -2- (tert-7*h+^*Jl/^x;W -7 

2, 3, 4-xh7kh;p-ry^/U>-3— VV)%)V#- 

Mffimi (3) ^TOO^T, (2S, 4S) -2- : sTS-4-7)Vtu¥ 
uVzSyi&niM. (1.54g) b (3S) -2- (tert-7>*>o!j;M?x;i/) -7- 
25 2, 3, 4— r h5fch*D-f 7*/ U>- 3 (3. 

OOg) £0, ^T^^y^ibT^S^fe (2. 81g) 
MS (ESI pos. )m/z:412( [M+Na] + ) , (ESI neg. ) m/z : 388 ( [M-H] ") e 
(2) (2S, 4S) -2-«>7/-4-7;^D-l-[[ (3S) -7-hPn 

^~>-i, 2, 3, 4-xh7tHn-rv^y u>-3— r;W*;^x;WtfD 
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mMM45 (2) tm<DtmX\ (2S, 4S) -1-[(3S) -2- (te 
rt-^h^^^-JW 2, 3, 4-fb7tFD-f 

v^y u >- 3 f 2 — - 4 - 7;w-o tro u (0. 3 

5 Og) ^6»»*iLT«^ (0.1 2g) 

MSCESI pos.)m/z:290([M+H] + ),312([M+Na3 + ), (ESI neg. )p/z:288([M-H]-) k 324( 
[M+CL]-). 
HJSFH7 

(2S, 4S) -2—X/V-4-7;i/3-n-l-[[ (3S) -7-^h^->- 
10 1, 2, 3, 4-xh7hHD-l'V^y U>-3— 1';W*;i'fc;i/]t!DUv J > 

(1) (2S, 4S) -1-[(3S) -2- (tert-7b^'>*;^-;W -7 

- 2 - ->7 y - 4 - 7;i/*a tf a u 
15 (2S, 4S) -l-[ (3S) -2- (tert-7h^V*^^» - 7-fc 
HP^-1, 2, 3, 4-rh5tHo^V^;'J>-3- nw^i/fc^- 
2-v-7y-4-7;W^-nt;DU^>' (0. 63g) £N, N-^^fM^ATS F 
(5mL) fc^&U ck^by^l- (0.15mL) £<fcOTftfjU7A (0. 25g) &%U%. 

20 . 5 msm7J<m> ma§m7kmj~ h u» A^m^zsmamti- h u ^ atk^ 
ufc. m&*^v7vwvj:-T)VT*mLmn&B*tLT&mi\:&® (o. 

42g) £#fc. 

MS (ESI pos.)m/z:426([M+Na] + ), (ESI neg )m/z:402([M-H]-). 
25 (2) (2S, 4S) -2->7y-4-7MU-l-[[ (3 S) -7-* 

v—1, 2, 3, 4-rh5kh*D-fV*/U>-3~ < )V\tl)ViS-)V\\ZuV 

HWJ45 (2) tf^iiCD^a^ (2S, 4S) - 1 -L (3S) -2- (ie 
rt-^h^^^O) -7-^h^>-l, 2, 3, 4-^h^hFnKV 
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y >- 3 #;psi?x;w- 2 -->7y - 4 -yjvtu tfp y e?> (0. 30 g 

. ) ^^nm^tvx^mib^ (0. i2g) 

MS (ESI pos.)m/z:304([M+H] + )> 326([M+Na] + ), (ESI neg. )i/z:338([M+CL]-), 

5 (2S, 4S) -i-[(3S) - 7 -7S y #;U3j*x;i/;* b^v- 1 , 2, 3, 
4 - ? h 7 1 k p-r y*/ u >- 3 --r ;w#;w*n^- 2 - >-7/ - 4 - 7;u 
^- o t? p y ^^wttto-frj* 

(1) (2S, 4S) -l-[ (3S) -2- (tert-7h*->#;i/fc;i/) -7 
-75;A;V^jWh^>-l, 2, 3, 4-xh5fcKP-fy*/y >-3 

10 — r;w*;vfc;i'-2-«>7y-4-7JV^ptfpy^>©^ 

£16094 7 (1) tWI*0^feT, (2S, 4S) -l-[ (3S) -2- (te 
rt-7h^^;^-;W - 7-th'P^>-l, 2, 3, 4-fh7th'P-f 

y * y y > - 3 — f ; w * ;i^x;i/ - 2 - 5/7 j - 4 - 7 M o tf p y V > (0. 6 

Og) t^U^TthTS. h* (0.32g) LT*flMfr&tt (0. 55g) * 

15 

MSCESI pos.)m/z:469([M+Na] + \ (ESI neg )m/z:445([M-H]-). ' 

(2) (2S, 4S) -1-[(3S) -7-7S7*;i/^n;i/^h^>'-l, 2 
, 3, 4-xh7fcFP-f y3V 'J >-3— f;W*)^=^-2-5/77-4- 

20 (2S, 4S) -1-[(3S) -2- (tert-7h^>#JV#n;W -7-7 
S/*JW«a^^-l, 2, 3, 4— rh^fcHP-fy^y U>-3— r 

;W jtj^tfx^- 2 - ->7 / - 4 - 7;m-p tr □ y v> (0. 30g) *bwix^> (1 

2mL) k»»u 4umt (ftti^m mbd ft*»TJn*.,"*»i 

aLlPM0«#l/fc. BflftxS^I/ (12mL) £Jp*, ffifflbfc*****®, rax 

25 .^;wfc»b»atfi»**#fc. #e>n»*sx^y-;i/ (5mD fc»u 
~c 1 imim x* 7 -;Wfe» L«fi»*i LT«Wb^* (0. 21 
g) 

MS (ESI pos.)m/z:347([M+H] + ), 369([M+Na]- H ), (ESI neg. )m/z:345([M-H3 ~)» 381 < 
[M+CL]")o 
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(2S, 4S) -2-»>T/-l-[ (3S) -6, 7-5>*h*$"-l. 2, 3 

5 (1) (3S) -2- (ieTi-7h* s s*)V-$-M -6, 7-i^h^-l, 
2, 3, 4-fh7tFn<V^; *)>-3-%)V$>WL<D£j& 

(3S) -6, 7-*?*M t '>-l. 2, 3, 4-T-h5kHn-ry^yu> 
- 3-*;^>mp-b^X>7,;^>^ (0.50g) Sfh7tHD77> (6 
nL) UPU «»i»K**^-hU^7A7K»» (3mL) ttttTCJO*, »»36^< 

15 fi»*£LTSHMb£* (0.38g) 

MS (ESI pos.)m/z:360([M+Na] + ), (ESI neg.)m/z:336([M-H]-). 
(2) (2S, 4S) -l-[ (3S) -2- (tert-yh^*>*;^-JW -6 

( 7 .-^^ h ^ y - lt 2, 3, 4-fb7th*n<v^; u>-3— iMiiiv 

2 - ->77 - 4 - Hp U 5?>©-&ri5 

20 *itm (3) tn*©*»T, (2s, 4s> -2-vr/-4-7;v*oif 

'oiJS»«l» (0.15g) t (3S) -2- (tert-^h*^^^) -6, 
7 _c?^|.^^-i, 2, 3, 4-5 l h5tKn-f7*yU>-3-#;W?>» 
(0.34g) ±0, «fi»*fcl/T«Wb#lfc (0.34g) 
MS (ESI pos.-)n/i:456(Di+Na] + ). 
25 (3) (2S, 4S) -2-i/77-l-[ (3S) -6, 7-5>*M t 3'-l, 
2, 3, 4-^h9tHn-fV*yU>-3-^^]*;^^-4-7;^ntf 

HMf!l4 5 (2) tlPI«0*ST?. (2S, 4S) (3S) -2- (te 

r t-^h*5/*^^W -6, 7-5>*Mr5'-l, 2, 3, 4-xh^kH 
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(0.30g) LTScjlft'&tl (0.20g) 

MS(ESI pos.)m/z:334([M+H3 + ), 356 ([M+Na] + ) v (ESI neg. )m/z:368([M+CL]-)o 
^it#l 5 0 

5 (2S, 4S)-1-[[(2S, 3R) -2-75/- 3 -^>>?;kf 7** 

7 -r ;w - 2 - 1/7 j - 4 - yjvt- n tf d u v >mm&®£i& 

(1) (2S, 4S)-1-[[(2S, 3R) -2- (tert-yh^>*;^-Jl/ 

75/) -3-^>^;p^v']^/-r;w-2—>7/-4-7;^Pfcrpy 

10 &JK011 (3) (2S, 4S) -2-*/7;-4-7)V*U}£ 

U\)V>m^M (0.30g) <h[ (2S, 3R) - 2- (ter(-yh^^;i/#-;i/ 
75/) -3-^>y;P^^]^>^ (0.62g) ^£7^7 7* i 

LT^S^ti (0.81g) 

MS(ESI pos. )m/z:406([M+H] + ), 428([M+Na] + ), (ESI neg. )m/z:404([M-Hj-), 
15 (2) (2S, 4S)-1-[[(2S, 3R) - 2 -75 / - 3 -^>>>;i/:f**> 

] 7*^ J <i M - 2 - ^7 / - 4 - 7)V^U tf D U V >m&M<D&J& 

8' (2) t®m<D-%&7?, (2S, 4S) -l-CC (2S, 3R) -2 

- (tert-7h*e/#;^-;P7$/) - 3 -^yV)Vit*rl/\y~$ J ^ )V\ - 2 

-'>7/-4-7;^DtfDU> 5 > (0.49g) *>6»fi»*tUTaW<b-fr« (0 
20 .34g) 

MS(ESI pos. )m/z:306([M+H] + ), 328([M+Na] + ), (ESI neg. )m/z:340([M+CL]-) B 
(2S, 4S) -2-1/7 ;-4-y)V0ru- l-[[ (2S) -tfDU>>>-2 

25 (1) (2S, 4S) -2- (75/#;i/#-;w -l-[ (2S) -1- (te 
Tt-y*h**s%)Vtf-)V) t!D U 2 — f ;K);*j;i/3$?-;i/- 4-7WDKd 

HSS0I1 (3) £BH*©:£8nr» (2S, 4S) -2-75y^;i/fc;P-4- 
7;^Dtrnu^>^^ (0.50g) i (2S) - l- (tert-T^^ptf- 
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)V) -2- tin U 5?>*;W#>« (0. 64g) «kt>. #fi7^7 7* t l/TSIWb 
-&tJ (0.88g) 

MS (ESI pos.)m/z:352([M+Na] + ), (ESI neg. )m/z:328([M-H]-)o 

(2) (2S, 4S) -l-[ (2S) -1- (tert-7h*5^;i/fcJI/) t! 

5 du^^-2— r;n*;^-;i/-2-^77-4-7;^DHnu^>(D^ 
(3) t^cD^T. (2s, 4s) -2- (7$y^;i/fc;w) 
(2S) - l- (tert-7h^^;^-;w trPU^>-2-^;W* 
;^-;i/-4-7;i/^Dtrnij> ? > (o.80g) £D> ifiifttbTSi^l ( 

0. 65g) 

10 MS (ESI pos.)m/z:334([M+Na] + )o 

(3) (2S, 4S) -2-^7y-4-7;i/^P-l-[[ (2 S) -HnU^ 

>- 2 tf p U ~7>MJ&©£j& 

(2S, 4S) -1-[(2S) -1- (tert-^h^^M^W tfP'Jv 5 
>-2— r;v]^;i/fc;i/-2-->Ty-4-7;i/^-PtfPU^> (0.66g) 
15 x^;i/x-x;i/ (lomL) tab, 4M wk Wtt-y-yfem* i5mL) zta^x* 

^Sr@*Um 383ft fcSM" V 7p b^VX-r^ (1 

(0.53'g) 

MS(ESI pos. )m/z:212([M+H] + ), 234([M+Na] + ), (ESI neg. )m/z:246([M+CL]-)o 

20 mm&\5 2 

(2 S, 4S) -1-C (c i B-2-75y-^n^>^>-l— *^ 
#x;M - 2 - *>7 / - 4 - 7 JV3-P trn u v>&Km©£-J& 
(1) (2S, 4S) -1-C (cis- 2 - (tert-7h*->#JV^X^7^y) " 
U^>$>- 1 -J )V)*)Vts-)Vl - 2 — >7^ - 4 \>U »J 

25 

H»U (3) £E«0#&T, (2S, 4S) -2-^7y-4-7;VtDt:D 
U (0. 30g) tcis-2- (tert-7h^r^;V#x;W7$y) 

P^>*>- 1 (0. 50g) ^5#fcft^ldE»*^U*^*5A^D 

(IW;A^>:»1^=4 : 1-3 : 2) fMU 
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4£Wfe£#**tfilfr* (0.25g), ffiff&jft&*&&&* (0.27g) thX^Mit^ 

tiM&j&b ; wwfr tlc, Rf=o. 17 mmmm : i»x9w= 1 

: 1), MS (ESI pos.)i/z:348([M+Na] + ), (ESI neg. )m/z:324([M-H]-). 
5 WttttfiJS^ ; ->U % Vfr TLC, Rf=0. 10 (ftn^K ; ^*D-> : Mx^^= 1 
• : 1), MS CESI pos. ) m/z : 348 ( [M+Na] + ), (ESI neg. )m/z:324([M-H]-). 

(2) (2S, 4S) -l-[ (c i s - 2-7$/-v^P^>*>- 1— 

WJ4 8 (2) i^o^T> iiH5i (i) -cft&n&esft© ( 

10 2S, 4S) -l-[ (cis-2- (tert-^h^->*;Vfc;W75y) 

*\>$>-\-<)V) tDV^)V\-2- s y7J-A-y)^u\iW)V> (o. l 

og) 3&»&*»*fci/catm&&« (o.o6og) §#fco 

MS(ESI pos. )m/z:226([M+H] + ), 248 ( [M+Na] + ) , (ESI neg. )m/z:260(tt!+CL]-)o 
&JE0I 5 3 

15 (2S, 4S) -l-[ (c i B-2-75/-^nW>-l- t/W 

nmwis (2) t^o^T, g&Hsi (i) T#£>nfci«ffi4© ( 

2S, 4S) -l-[ (cis-2- (tert-!/h*5/;fr;WtX71>75y) -->£o 

^>^>-i— r;W *;^-;i']-2-^7/-4- , 7;i/^atrnu^> (o. l 

20 Og) LT«tt;£« (0. 067g) 

MS(ESI pos. )m/z:226([M+H3 + )» 248 ( [M+Na] + ), (ESI neg. )m/z:260([M+CL]-). 
HM035 4 

(2S, 4S) -2- (7a/#;U#-;W -1- (tert-^^^v-*;^-^ 
) -4-7;i/*ntrny v>>©-&j& 
25 ##«3Tf*&nfc (2S, 4R) -2- (7 S. / % )V#-)V) -1- (tert 
-7h*5'#;W*x;W -4-h Fn*5'KDUS» (2.0g) £^£o'n**> 
(20mL) fcBMU H7-f7-fX-7th>iStW (-78'C), ^1^75 
SftMVVyJMrW (2.3mL) «TLfc. $o< 0*»3n?#fiU bill 
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;i/=4 : 1-1 : 5) TflffiU fcfeH#£LT»IIfc£tt (300mg) 
5 MS(ESI pos.)i/z:255([M+Na] + ), (ESI neg. )m/z:231([M-H]-). 











tf-Jfffi 




i 


ESI 


[M+H] + 


C n H 19 FNjO 


228.1512 


228.1508 


3 


ESI 


[M+H] + 


C n H 19 F N 3 0 


228.1512 


228.1518 


4 


ESI 


[M+H] + 


C 14 H„ F N 6 O s 


337.1424 


337.1440 


5 


ESI 


[M+H] + 


C M H 18 FNjO 


317.1526 


317.1536 


6 


ESI 


[M+H] + 


C 12 H 22 N s 0 2 


240.1712 


240.1723 


7 


ESI 


[M+H] + 


C 12 N s 0 2 


241.1712 


240.1712 


8 


ESI 


[M+H] + 


Cn H 20 N 8 0 2 


226.1556 


226.1570 


9 


ESI 


[M+H] + 


C n H 20 N 8 0 2 


226.1556 


226.1565 


10 


ESI 


[M+H] + 


C n H 19 CI N 3 0 


244.1217 


244.1231 


11 


ESI 


[M+H] + 


Cn H 18 N 3 0 2 


224.1399 


224.1381 


12 


ESI 


[M+H] + 


C u H 20 N 3 0 2 


226.1556 


226.1545 


13 


ESI 


[M+H]- + 


C u H 19 F N 8 0 


228.1512 


228.1525 


14 


El 


[M] + 


C u H„ F 2 N 3 0 


245.1340 


245.1353 


15 


El 


tM] + 


C 10 H 16 F N 3 0 


213.1277 


213.1284 


16 


El 


[M] + 


C 10 H 16 F N 3 0 2 


229.1227 


229.1232 


17 


El 


[M] + 


C u H 18 F N 3 0 


227.1434 


227.1455 


19 


El 


[M] + 


C u H M FNj 0 


227.1434 


227.1438 


21 


ESI 


[M+H] + 


C u H w F N 8 0 


228.1512 


228.1521 


22 


El 


[M] + 


C a H 16 FN s O 


213.1277 


213.1297 


23 


ESI 


[M+H] + 


C 10 H„ FN, 0 


212.1199 


212.1208 


24 


ESI 


[M+H] + 


C n H„ FN, 0 


226.1356 


226.1352 


25 


ESI 


[M+H] + 


H M F N s 0 


240.1512 


240.1499 


26 


ESI 


[M+H] + 


C M H 21 F N 3 0 2 


270.1618 


270.1621 


27 


ESI 


[M+H3 + 


C 18 F N 3 0 2 


272.1774 


272.1785 


28 


El 


[M3 + 


C 1B H M F N, 0 


281.1903 


281.1911 


29 


El 


[M3 + 


C„ H 22 F N 3 0 3 


335.1645 


335.1670 


30 


ESI 


[M+H3 + 


C 12 H 21 F N 3 0 2 


258.1618 


258.1603 


31 


ESI 


[M+H3 + 


C n H 19 F N 3 0 2 


244.1461 


244.1449 
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32 


El 


[M] + 


C 17 H a FN,0 


305.1903 


305.1913 


33 


ESI 


[M+H] + 


C 17 Hob F N 3 0 2 


322.1931 


322.1913 


34 


ESI 


[M+H] + 


C 17 H- F N 3 0 2 


322.1931 


322.1949 


35 


ESI 


[M+H] + 


C, 8 H, 7 F N. 0 2 


336.2087 


336.2101 


36 

WW 


ESI 


[M+H] + 


C,r H« F N. 0 


306.1982 


306.1973 


37 


El 


[Ml + 


H„ CI F N E 0 


325.1106 


325.1112 


oo 


El 


TMl + 


C,„ H, fl F N K 0 

^14 AJ -18 w 


291.1495 


291.1503 


09 


PSI 


FM+Hl + 

L ivi * i ij 


C, e Hon F Nc Oo 


335.1 632 


335.1 638 


4U 


PI 


L» V| J 


C,« H«« F No 0 

^13 AA 20 A A ^S w 


2531590 


253.1605 


41 


PI 


LiviJ 


0 H FN, O, 

^23 -"-81 r iN 4 ^4 


446 2329 


446.2328 


AO 


PI 

CI 


Livij 


C H„ F N. Oo 


376 1911 


376.1930 


4o 


PQI 


r m+hi + 


n H F No o 


242 1 669 


242 1 686 

&a T * 1 WWW 


44 


col 




^13 "23 r iN 3 ^<2 


272 1 774 

fa/fail / / "T 


272.1 793 


45 


ESI 


[M+H] + 


C H 17 F No 0 


274.1356 


274.1339 


46 


ESI 


[M+H3 + 


C„ H„ F N 3 0 2 


290.1305 


290.1304 


47 


ESI 


[M+H] + 


C lfi H 19 F N s 0 2 


304.1461 


304.1456 


48 


ESI 


[M+H] + 


C„ H 20 F N 4 0 8 


347.1519 


347.1527 


49 


ESI 


[M+H] + 


C„ H 21 F N 3 O s 


334.1567 


334.1566 


50 


ESI 


[M+H] + 


C M H 21 F N 3 0 2 


306.1618 


306.1615 


51 


El 


[M] + 


C w H u F N 3 0 


211.1121 


211.1129 


52 


ESI 


[M+H] + 


C„ H 17 F N 8 0 


226.1356 


226.1355 


53 


ESI 


[M+H] + 


C„ H 17 FNjO 


226.1356 


226.1359 



5 V'&f-VWtf'tr-MN (D P P I V) SttMftD i a b e t e s 
, 47, 764-769, 1 9 9 8 fcfcttSnifcfrfcfcftoTfrofc. v 5 ^^ 

»filCj:Dilllw&.WlK«tt9 6^WyV-hMVV, 2 5mM HEPE 
S, 140mM NaCl, 1XBSA* pH7. 8^&^iS«W??fT"37^. 
10 100/fM Gl y-P r o-4-^M"7UJV-7-7S b'K^TO 
ffiM) 2 5 jii 1 > 1 3 3mM lft?jf*J/Wll7. 5#K 

% 5 m 1 SS^U ^CV»Tf±ial8»ffiTf 1/10 0 $HZft%lL1ttoM 12. 5»i 
1 SrflnAfc. ligT2lW$tfci, 2 5X»B6*SSK5 0 # 1 
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- (1 4 2 0 ARVOTM Mul t i label Counter;Walla 
cftm) *m*T3 9 OnmT®jg£i*fc££04 6 0 nm<Z)J£«g£$!l£L 

Safcl&&&> & , T3,\Z&r> *?<*7WW7*?~ tf IVffittlfiW (%) 

1 o o ofe&mm®v*?)vz)V7**><}zm&*m^v, jl 

(IC 50 I) fcJHHLfc. 
10 ES¥ (%) =A-i-BXl 0 0 

mmmtisT, mt (wo 9 5/1 5309) mmoi-i (2s, 3s) - 

15 2-7$/-3-^^;^>^y-r;k]-2- (s) -i/7J\zw)*?>YV7)v 

-tumSL tfbfcttA), RWWF (WO 9 8/1 9 9 9 8X&US 6 01115 
5) SSmoi-[2-[ (5-^7ytfU5?>-2— f;W 7$/]X^;K75/] 



DPPlVMfiHi (I C 60 flU nM) 



te-^A 


1. 5 


uss^i 1 <D{\&m 


0. 6 


mmm 1 5 <o^%m 


0. 7 


mmm 1 7 


0. 6 


it^B 


5. 5 




1. 1 




2. 9 


6©ft-&« 


3. 3 
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tows 2 [ 7 v v i>it t * (ommM^m^mum] 

K»*Jfil5B±t)ft<E^fcwistar*7y h <M> 8MB) fcJBK MMMl 
©fc£%43«k£^£ttA©zK8ifc (*tt*ftHttJc*BttT**|U lrag/m 
l*«8£&f!«U&> ^lmg/kg (1 ml/kg) T^PS-^bfc. : 

5 5^, io^, i5#, 3o#, ium 2mmmzm&m£Q 

0. 2ml fcHPRU &foftm&<Oim*imbLit. 

y?hmms&f&. (lc/ms/ms) te±o«!ii£i/fc. r^fc-fe, jfiuftso^ 
i tr-feh^h u;v2 0 0 m i &jq*.TJi#u i^w±i^^aYb 

10 ^7 7tftAbfc. CAPCEL PAK C18 UG120 5jttm 1 5 Omu it^ 

2m) ©fc©£flVVfc. gJitttt 10iM MT^-^AtKW- 9 0 b 
nh>j;WJc« (1:9) SttSfflUfc. MS/MSfcfrfcOVvcfc, Sciex AP 
13000 LC/MS/MS Systei (Perkin Elmer Sciex) SttfflU -ft>ftftli:ttES I 

sfflvi, ^n^>j>yfetbx«iE-r^->, srm c/v*— *f— 

15 — ^» tSO^Ufco 1 «Dfc*tttt*ft*tl m/z 228. 0 £<};tf m 

/z 86.0, flS^Att^n^tl m/z 210.1 *«klK m/z 86.0 Srft^tLfc. 
gP&#m©&8U^£©¥^M*M£S2 fc^Lfc. 

20 



^2 #&tt&#&©JfiL&'i'ft& 





^©JfiJt*^ : ^ft (ng/nl) 


5# 


10 # 


15 £ 


30r^ 




2P#ra 


1 ©te-s-^ 


1 5 7 


3 7 2 


348 


19 5 


2 4 


5 




1 2 2 


146 


1 1 3 


2 8 


6 


2 



(lite 2#l ©TO) 



' TO^il3 [Zucker fatty yy hTfOgPJteflftt* (OGTT) fcfcttSe^? 

Zucker fatty hT©OGTT&D iabetologi a, 42,132 
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4-1331, 1 9 9 9 \zmmi*ntcl3%k*m\ZLTfiotCo KKfcjil o® 
ft©*& Zucker fatty yyh (B*^*-;i* • U/t-tt) SI 6«ffrftm 

iirfec tttfcH&t&fcAAU >«ISLfc£jlirt? (Drummond Scient 
5 i f i c#SD TBgjSM^mtfc. Wft^ttB^Jtt&Sltft* Ot 

wmm) 2miA g#a©&*Tgps#ufc. amsfctaB* 

^L, 6 3 0 ^mtl 2ml/k g#fi©^ftT 

io «tm«ifit'6fc^u> mymmftm) tm$&* 3ooor P m, i.5#ra 

Mcill (mg/dl) 14^3-; CE^h73- <»ft*fi*I 

8t (m i n-mg/d 1 ) (fcfc'U 0^©Hii»ffitbTtt»HttW 

^*Sr^ 3 kl^bfc, 1 ©^«tt«ffi|CJlil»ffi©±#S«IIWUfc. 

(p<0. 0 5) 



^3 





TO<i±S.E. Onin-mg/dl) 




1554 5±765 - 
1 3 248±6 1 9 



20 

]zz t> rnitc^-j^Jiv^^—v i v (dppiv) mmm&zirrz • 
ft-MfcotiftWtti&D, Mikmm ^feffi^ai^©^»*fctt • 
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1. 3fi (1) 

x R1 



5 CD7^3^->3£X«K*ft 1 - 5 ©7MiH5i#, XttR 1 3fctXR a J& t — 

icft^wv, hHn^Hs;s, ft$sc i ~ 5 ©7;m* w ^ y 

J4K*» 1~5 07;^ 0 T>S£$ri5U 

15 r 3 s.tf r 4 a^n-en**®^ Any >jr^ ?mm. i~5 ©7;w 

3^rS^ifiX»4R*»C 1-5 ©TJl/^S^^fd^ X»R 3 K.tf R o 

i ~ 5 <D7)V* u =fymmm^, 

20 YI^-CR 5 R 6 -Kt, R 5 WR 6 «PI-X«S^oT7KmiiT; Any 

$nT%«kVi7x-j^ -fs^/u^s, -f >hu;wi, -nhr 11 (ss^r 
25 r t - 7 h * «># M-)V3&i b < »^ >>>;i^ * wf) , - c o 

NHR 12 {a+R lI Wtt»aFPXtt- (CH 2 ) ra -R 13 <5fc*m«SaSl~5 

72 



WO 02/38541 



PCT/JPOl/09818 



*-o^±©*'c«ft$nT'b«kVi«*«: 1 - 1 o <D7)V*)vm ; tu< sad 
1 - 5 ©il^7;i/n * *>j£jfr 6 fc **A D »«n« -o £U©ST*«& $ tiT t> 
5 X«S:-CR 7 R 8 -CR 9 R 10 - (5£4», R 7 , R 8 > R 9 &tfR 10 te[W|-Xteg 

*^7';WM6, *;v#*5/;Wi, mm®, l - 5 o^Wt 

— NHR 1 1 «+R ll tt**JBEP, ■JftStlT'biV^x^Wfc 
fcJUSfc^Th — CONHR 12 [aWft&XK?*}*- (CH 2 ) m -R 

- O R 1 4 (5£* R 1 4 1-5 ®|«7J14« b < tt^ 

15 ) *63^5#J;Da«n*-t>K±©a*C«asnT«bJ;VijR*»l'-l 0©7 

;i^;i/g&^T;0\ x«R 7 tR 9 ^WT5^«^t-iii^oT, ad^> 
tK^S, *;p#^^;i46, 75 /S, 7$;%)Vtf=.)\&, Kfftfci-5 
©ItTMJWMI 1-5 ©AM^Un^S^ 

20 ^ tjcms, *;psj5^r->;pak 75/*, 75y#;i/fc;v*> £*»i~5© 
*^7;wi^tM«Mfc 1 - 5 ©*«7;p3^>ab^6ste*»j;D»iati*- 

25 ^Jt©gTm&£ftT%£V^fif$:5~l 0©tf^D7MM ; XteAD 

- 5 ©«!R7;^;i«R^ft*»[ 1-5 ®m®.7)vzi*i'&ftt>um& oa« 
ns-o^±©gT'*m$nT s b i^Ms - 1 0 ©tfv^ o7^=;wi* 
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z m^mm? ; xw\u^>m^ 1 ~ 5 © t h n^yjj^ 

;ug> y;v#7°h», 1 ~ 5 oyj^ftl, 

sw*, mmnxh^y^v^ -ohujvs. -nh 

^f)> — CONHR 12 {^*R 12 te7kSIC™2- (CH 2 ) m -R 13 (5$*m 

a# r 1 4 i~5 ©st#7 )v* l < «^ >5?;wa£s*-r) & & * 

> 7^ys, ^«ii:i~5©m^7;wusw-oR 15 (5S*R i6 ra$aH&u 
~ s corner )V^r)vm, 75 / a^-^^i^ix \ti>i?)\>&*m') 

2. 5* (1) fc*V>TR 1 ttAny>K^ Tjc^g, R*»l-5©7^3* 
->SX«^^C 1 ~ 5 ©7Jl^;l'X£^U R 2 , R 3 WR 4 ^n^tl7j<^JI 

20 Any>gf, K**l~5©7;i'3*^SXtt&*Rl~5©7 

3. 5fc(l) fc^VJTR 1 ^7y3RS ; fX^«lS : FT*«BI*©|gH«lX 

25 4. 5£ (1) fc^ViT R^^yfSSlTPefcD, R 2 ^7K^STT$>?)«^© 
tBffilg 1 Xft 2 ^iCiBfc© ->7 y t! n U v>MWX«^©^KJtfF^^n^ 

5. 5S (1) K£</VTR i /0S7yiSiI^T&*:K R 2 , R 3 &c£R 4 7JvKisi!C^T 
&3!f*©iSfflSg 1 Xtt 2 «fcE«0'>7/ Ho U ^>»XBf0l^l; 
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6. 5£ (2) 




CN 



Yte5£-CR 6 R 6 -[5£+, RSRltR^tm-XtegUiXfrmm? ; Any 

"rfcKSfjR^ «ft$nTt>«kVi7x-;pa, nx t> £ v > t: u v^a, te 
r t _ ?y - ;t,g=g t < «^ yyyv-t^yft )Vtf~)V& » - c o 

15 NHR 12 {^R 12 «7KmJMTX«- (CH 2 ). m -R 13 (j£"t»m«S«fc 1 ~ 5 
X&iS;-CR 7 R 8 -CR 9 R 10 - R\ R 8 , R 9 &tfR 10 te^-X&g 

25 ^«>7jwh, ft*»i-5©7;^;i^* 

#:i;i/*&*T), — CONHR 12 {S+R^ttTfc^W^tt- (CH 2 ) m -R 
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13 (S4"mJ4SH;l~5*wU R 13 ****!*?, *h*r?/lJ)V'$—)V&s 

-or i4 (^r 1 4 tei*=s$c i ~ 5 nmvtrfr&vsmv < wyoswas*** 

^ Tfc^*, fcjw&^/Wfc 75/s> 7sy*;u#-;p«» **ri~5© 
^ #;w***>;vafc 75 jm, 7sy*jwfc=jwt &mmi~5© 

««7;i^^«tf*«» 1~5 *««7^3*5/»^6tt*#J: DS«ft£- 

15 >f>Wrf-s imm. f3M* s sw& 75 /s, 75/*;v#-^*» ift*8ci 
~ 5 ©«*7^^fife^iwi«fc i ~ 5 ©««7;w3*$'3fefr&fca*±t)ati 

z s*snRf ; x«a d^>i?, mm. i ~ 5 © t f d*^;^ 

20 ;v», suv^^g* K8Mkl~5©7JWV^*a^ ^7- 

>>;i/S, «m$tiTt>J:Vi7x-;^, >f5^/u;v«, -ofu;^ -nh 
r 11 (a+R"*****^ «&£ftTfc£V>7xrjl^ w*nxt>J:v^ 

— CONHR 12 {i£#R 12 KW<3StII^X&- (CH 2 ) m -R 13 (^*m 

r 1 4 tsiK&ft i - 5 ©i«^7;p^ji/«^ t < ti'o^^at-swi") # e> &s 
g£«3: DS«ns^^±©ST-ttm$nx% «fcVift*» i ~ i o ©7;H=-;W6ft 
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ft*>t&m& DS«n5-^±©^-eem$nT'b : j:^m^2~ 1 o ©mis 

7. S (1) X\t& (2) fc*ViTXMt*JK^*C**lt*©IBH»1^69l 

8. £ (1) (2) fc*ViTY*S-CH a -T?**»*©ttH«73fifc 

9. A (1) XttS (2) fc^3^TZdt7jcm»S^^l~5©tHO^> 
7;WP«^6feS»«kD»«n*--'3£U:*CflHftSnTJ:V^ R*»4~10 

©»Wi«xra«tt7;i^;MiT» s» ?k<D®mm 8 «fcBB«©^7 y k □ u *j 

15 10. 3* (1) X\t& (2) tefeWTZtft e r t-^Mts 

STS5it^©tgH^ 8 ^k:e«© v-7 y tr n y 5? ymmfcxmvM^m fctt 

11. 5£ (1) X\Z& (2) t*5ViTY/0S-.CR 5 R 6 - (S;*> R S *«7K*T 
20 *«) "C&O, Zjfi«7K*J5 : ?T?»*«f*©«SHS7SfcfB«©^7>' KnU v>> 

12. 5£ (1) X\Z& (2) (w^ViTY^-CR 5 R 6 - R 6 ##*T? 
R 6 ^^3-6©^lig^^«^7;i/^;i/ST?SS) TfctK'Ztf. 

7K^M ; ?T^S»*©ISBm7^{ClBm©$/7y tf P 'J v>mmwx\i&:<Dm& 

25 WfcfF&stisE. 

13. 5* (1) X\%& (2) fc^ViTY^-CHtCH (CH 3 ) 2 ]-> -CH 
EC (CH,) 3 ]-X»-CH[CH (CH 3 ) CH 2 CH 3 ]--e<bl9, Z##*JK 

?-T?$>zm7£<D$i®m7mteftm<Di/7 ; tf n y s?>Rj»#xtt-t©«^fl9K:w 
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